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ACT OF CONGRESS. 


An Act donating Public Lands to the several States and Territories which may 
provide Colleges for the benefit of Ariculture and the Mechanic Arts.* 
(Approved Julv 2d, 1862.) 

SECTION 1. Be ttenacted by the Senate and House of Representatives of the 
United States of America in Congress Assembled. That there be granted to the 
several States, for the purposes hereinafter mentioned, an amount of public land, 
to be apportioned to each State, a quantity equal to thirty thousand acres for each 
Senator and Representative in Congress to which the States are respectively 
entitled by the appoystionment under the census of eighteen hundred and sixty; 
provided, that no mineral lands shall be selected or purchased under the provis- 
ions of this act. 

SECTION 2. And be it further enacted, That the land aforesaid, after being 
surveyed, shall be apportioned to the several States in sections or sub-divisions of 
sections, not less than one quarter of a section ; and whenever there are public 
lands in a State, subject to sale at private entry, at one dollar and twenty-five cents 
per acre, the quantity to which said State shall be entitled shall be selected from 
such lands within the limits of such State, and the Secretary of the Interior is 
hereby directed to issue to each of the States in which there is not the quantity of 
public lands subject to sale at private entry at one dollar and twenty-five cents per 
acre. to which State may be entitled under the provisions of this act, land scrip 
to the amount in acres for the deficiency of its distributive share ; said scrip to 
be sold by the State, and the proceeds thereof applied to the uses and purposes 
prescribed in this act, and for no other use or purpose whatsoever ; provided, that 
in no case shall any State to which land scrip may thus be issued be allowed to 
locate the same within the limits of any other State, or of any Territory of the 
United States, but their assignees may thus locate said land scrip upon any of the 
unappropriated lands of the United States subject to sale at private entry at one 
dollar and twenty-five cents, or less, per acre; aud provided, further, that no 
such location shall be made before one year from the passage of this act. 

SECTION 3. And be it further cnacted, That all the expenses of management, 
superintendence and taxes from date of selection of said lands, previous to their 
sale, and all expenses incurred in the management and disbursement of the moneys 
which may be received therefrom, shall be paid by the States to which they may 
belong, out of the treasury of said States, so that the entire proceeds of the sale of 
said lands shall be applied without any diminution whatever to the purposes here- 
inafter mentioned. 

SECTION d. And be it further enacted, That all moneys derived from the 
sale of the land aforesaid by the States to which lands are apportioned, and from 
the sale of land scrip hereinbefore provided for, shall be invested in stocks of the 
United States, or of the States, or some other safe stocks yielding not less than 
five per centum upon the par value of said stocks; and that the moneys so 
invested shall constitute a perpetual fund, the capital of which shall remain forever 
undiminished (except so far as may be provided in section fifth of this act), and the 
interest of which shall be inviolably appropriated, by each State which may take 
and claim the benefit of this act, to the endowment, support and maintenance of 
at least one college, where the leading object shall be, without excluding other 
scientific and classical studies, and including military tactics, to teach such 
branches of learning as are related to agriculture and the mechanic arts, in such 


*United States Statutes at Large, No. 12, folio 503. | 
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manner as the Legislatures of the States may respectively prescribe, in order to 
promote the liberal and practical education of the industrial classes in the several 
pursuits and professions in life. 

SECTION D. And be it further enacted, That the grant of land and land 
scrip hereby authorized shall be made on the following conditions, to which, as 
well as to the provisions hereinafter contained, the previous assent of the several 
States shall be signified by legislative acts: 

first.—If any portion of the fund iavested, as provided by the foregoing section, 
or any portion of the interest thereon, shall by any action or contingency, be 
dismissed or lost, it shall be replaced by the State to which it belongs, so that the 
capital of the fund shall remain forever undiminishod, and tbe annual interest shall 
be regulariy without diminution devoted to all purposes mentioned in the fourth 
section of this act, except that a sum, not exceeding ten per centum upon the 
amount received by any State under the provisions of this act, may be expended 
for the purchase of lands or sites or experimental farms, whenever authorized by 
the respective Legislatures of said States. 

Seccud.--No portion of this fund, nor the interest thereon, shall be applied. 
directly or indirectly, under any pretense whatever, to the purchase, erection, 
preservation or repair of any building or buildings. 

Third.—Any State which may take and claim the benefit of the provision of 
this act shall provide, whithin five years at the latest, not less than one college, as 
described in the fourth section of this act, or the grant to such State shall cease ; 
and said State shall be bound to pay the United States the amount received of any 
jands previously sold, and that the title to purchasers und »r the State shail be valid. 

Feurtk—An annual report shall be made regarding the progress of each 
colege. regarding any improvements and experiments made, with their costs and 
results, and such other matters, including State industrial and economical statistics, 
as iray be supposed useful; one copy of which shall be transmitted by maii, free, 
by each to all the other colleges which may be endowed under the provisions of 
this act, and also one copy to the Secretary of the Interior. 

Fifth.— When lands shall be selected from those which have been raised to 
double the minimum price, in consequence of railroad grants, they shail be 
computed to the State at the maximum price, and the number of acres proportion-. 
atelv diminished. 

Sixftb.-—No State while in a condition of rebellion or insurrection against the 
government of the United States, shall be entitled to the benefit of this act. 

Seventh.—No State shall be entitled to the benefit of this act unless it expresses - 
its acceptance thereof by the Legislature within two years from date of its approval 
by the President. 

SECTION 6. And be it further enacted, That the land scrip issued under the 
provisions of this act shall not be subject to location until after the first day of 
January, 1863. 

SECTION 7. And be it further enacted. That the land officers shall receive 
the same fees for locating land scrip issued under the provisions of this act, as is 
now allowed for the location of military bounty land warrants under existing laws ; 
provided. their maximum compensation shall not be thereby increased. 

SECTION B. And be it further enacted, That the Governors of the several 
States to which scrip shall be issued under this act, shall be required to report 
annually to Congress all sales made of such scrip until the whole shall be disposed 
of. the amount received for the same, and what appropriation has been made of the 
proceeds. 

N. B.—The act of July 23, 1806, extends the time for accepting the benefits of 
the preceding act for three years, z. e., to July 29, 1899 ; and the act of January 23, 
1873, further extends it to July 1, 1874. 
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ACTS OF THE STATE LEGISLATURE. 


By an act approved December 31st, 1868, the Legislature 
accepted the land grant under this law. July 11th, 1871, Gen. 
Lindsay, Chairman of the Board of Commissioners appointed by 
the Legislature to invest this fund, reported that on June 23d, 
1871, he had received land scrip to the amount of 24,000 acres, 
and had sold the same at ninety cents per acre, making $216,000. 
The Auditor was instructed to invest the proceeds of this land 
- scrip in Alabama, 8 per cent. bonds at a price agreed upon, to-wit 
eighty-five cents on the dollar. 

By an act approved February 26, 1872, the Legislature accepted 
the proposition of the Trustees of the East Alabama Oollege. 
donating to the State the College building, property, and lands, 
upon the condition that the Agricultural and Mechanieal College 
should be located at Auburn. March 20, 1872, the Trustees 
met at Auburn, elected a Faculty and organized the College. 
July 26, 1872, application was made to the State Treasurer for 
the first payment of the semi-annual interest. Bonds to the 
amount of $59,500 were in the State Treasury; only $2,560 inter- 
est was received. 

By order of Gov. Lewis in 1873, the remainder of the bonds 
due the College under the contract made by the Commissioners 
was deposited in the State Treasury, making a sum total of $253,500 
8 per eent. bonds. The July, 1872, coupons had been detached 
from these bonds before they were delivered. Since these bonds 
have been deposited in the State Treasury, the interest has been 
paid by the State. Up to 1879 it was paid in Alabama State Cer- 
tificates; since that time it has been paid in currency. 


OBJECT OF THE COLLEGE. 


In accordance with an act of Congress of July 2, 1862, to 
which the Agricultural and Mechanical College owes its existence, 
the annual income arrising from the Congressional land grant 
must be appropriated to the “support and maintenance of at least 
_ one College wherein the leading object shall be, without exclud- 
ing other scientific and classical studies, and including military 
tactics, to teach such branches of learning as arerelated to Agri- 
culture and the Mechanic arts." The leading object of this College 
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is thus clearly defined, and it is the object of the Trustees, with 
which the Faculty are in accord, to make it a distinctive Scien- 
tific Institute, and not a classical or literary College. It is 
designed not to make prominent those literary subjects that prop- 

erly belong to the State University, but to supplement and com- 
plete the educational work of the State, by giving especial prom- 
inence and attention to the sciences and their applications. This 
special educational work of the Agricultural and Mechanical Col- 
lege, we deem of great importance to the present and future 
development of the State, and not in any manner in conflict with. 
that Detonene to any other State institution. 


=- DONATIONS TO THE STATE. 


The College with its building. grounds, apparatus for instruc- 

"tion, and endowment has up to the present time not cost the State 

of Alabama one dollar. All it possesses was a free gift to the 
State. 

Its endowment was a gift from the Federal government by the 
act of Congress of July 3. 1862, set apart “in order to promote 
the liberal and practical education of the industrial classes," not 
one dollar of interest or principal of which can be used either 
directly or indirectly for building or repairs. 

The College building, an excellent brick edifice, one hundred 
and fifty by seventy-five feet, with four stories, containing in all 
thirty-eight rooms, including two well furnished society halls, 
lecture rooms and offices, with chemical laboratory, cabinets and - 
Agrieultural museum, as well as the grounds attached, was the 
gift of the Methodist Episcopal Church South, through the Ala- 
bama conference, to the people of the State. 

This gift to the State, cost the donors more than $100,000. 

In addition to a small plat of sixteen acres bought by the author- 
ities of the College for experimental purposes, it owns a field of 
eight acres, the gift of the citizens of Auburn. | 

With this free gift of buildings and endowment, the College 
has in the past eleven years matriculated nine hundred and one 
students, and now numbers among its alumni ninety-four gradu- 
ates. We do not know of any State institution that has accom- 
plished so much valuable educational work without cost to the 
people of the State. While the State has made just, and as far as 
her ability would permit liberal appropriations for the support of . 
her common schools, she has left her University and her Agricnl- 
tural and Mechanical College, representing the higher education, 
to languish for support and assistance. 
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WANTS OF THE COLLEGE. 


But the time has come when the State should extend her fos- 
tering care to this College, in order that her sons may have within 
her own limits an institute thoroughly equipped to teach science 
in its principles and applications as well in Alabama as elswhere. 
We should no longer be content with simply continuing to do the 
best that can be done with the limited means furnished by others. 
We should help ourselves. 

The official statistics show in what manner other States have 
helped themselves. 

The amount of money received from State appropriations by 
thirty-three of the Colleges established by the United States land 
grant is now largely in excess of four million of dollars, making 
an average of more than a hundred and thirty thousand dollars 
appropiated by each State to its Agricultural and Mechanical 
College. 

The need of well trained civil, mining, and mechanical engi- 
neers, of expert geologists, mineralogists and chemists, of agricul- 
turists, mechanics, manufacturers and merchants, well trained by 
the discipline of science-education for their different vocations, is 
so obvious as to require no argument at this day to demonstrate 
their importance and value to the State. 

We do not deem it necessary to repeat the arguments, with 
which all thoughtful men are familiar, demonstrating the prime 
necessity now upon us, looking to the present and future welfare 
of óur people, of encouraging and expanding our educational 
institutions. We cannot afford to stand still, when so much is 
being done elsewhere. We must remember that “that people is 
the first people who have the best schools; if not to-day, they 

will be to-morrow.” 
= In fulfilment then of the plan adopted, in accordance with the 
intent of the act of Congress to which the College owes its exist- 
ence, and in conformity with the educational demands of the 
State to make it distinctive in teaching science and its applica- 
tions, it has, we repeat, now become necessary for its expansion 
and increased usefulness, that it should be more completely pro- 
vided with all requisite facilities for successful instruction in the 
varied departments of industrial education. . 

Hence, we respectfully report to the Legislature of the State - 
that to accomplish the ends deemed of inestimable value, by 
placing the College in mo e complete sympathy with the educa- 
tional demands of the age, means will be required for the follow- 
ing purposes : — 

l. To obtain a more complete equipment to illustrate the prin- 
ciples and application of science in the various departments. 
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2. To expand the department of experimental agriculture, in 
order that experiments of a more varied and extensive character 
may be made at the College, and also at experimental stations in 

: different representative portions of the State, for the benefit of 
the agricultural community generally. 

[ And in support of this, we beg leave respectfully to refer to 
the developed argument contained in the report of the trustees 
of the College to the last Legislature. ] | l 

- 3. To enlarge the library and furnish it with books suitable for 
students and faculty. No college can be expected to do first-class 
educational work without a well furnished library. 

4. To furnish the lecture and recitation rooms with necessary 
and suitable furniture. uM 

9. To make necessary repairs on the present college building, 
now absolutely required for its continued preservation, and to 
construét other necessary buildings. 

We may be excused for again calling attention to the fact that 
this building was a gift to the State, and that to preserye it from 
serious and permanent injury, it requires to be painted and well 
stuccoed, and to have its roof repaired; and also for reminding 
your body that the College possesses no houses for its president 
or professors, and no audience-room for public exhibitions, and is 
prohibited by law from appropriating one dollar of interest or 
principal of its endowment for buildings or repairs. 


CHANGES IN THE FACULTY. 


Since our last report there have been several changes in the 
— faculty of the College. . 

The first of July, 1881, Colonel W. H. Chambers, professor of 
agriculture, died. 

Before his connection with the College he was widely known 
and held in high esteem over the entire State, having filled many 
important publie positions, both in church and state. In every 

~ relation of life, both public and private, he was a true and noble 
man. As professor of agriculture he took a dee» interest in his 
work, and had commenced the development of his department 
with such wisdom thatit would have proved, when fully devel- 
oped, of great value to the State. His broad and liberal views of 
the purposes of the institution, his general culture, and his wide 
iufluence, made him a valuable officer in the general work of the 
College. 

^^ In September following, Colonel R. H. Hardaway resigned the 
chair of engineering and the position of commandant—offices 
which he had so well and acceptably filled. 

These vacancies occurring after the adjournment of the Board 
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of Trustees, necessitated the distribution of the work of their 
chairs among the remaining members of the faculty. The work 
was much more successfully accomplished than could have been 
anticipated. 

At the close of the session 1881—1882, the president, Rev. I. T. 
Tichenor, D. D., tendered his resignation, to enter upon other 
duties—thus dissolving the pleasant relations which had existed 
between him and the board from the organization of the College; 
and we here take occasion to express our high appreciation of his 
services in connection with the responsible duties of his position. 

But, the board esteem themselves fortunate in filling the 
vacancies thus occurring. At its last session it elected Wm. 
Leroy Broun, LL. D., to the presidency, and General Jas. H. 
Lane to the chair of engineering, and commandant. Dr. Broun 
is widely known as a distinguished educator and scientist. His 
large and successful experience, and his established reputation as 
a professor in the institutions of the highest grade, notably in the 
universities of Georgia and Vanderbilt, give assurance that the 
usefulness, character and influence of the college will continue to 
increase under his administration. His successful organization 
and management of the Agriculture College of Georgia while its 
president, gives hope of the enlargement and development of 
this department of the College. TE 

General Lane, a graduate of distinction in the Virginia Military 
Institute, and a brigadier-general during the late war, brings 
large experience and estab.ished reputatión to his department. 
To his military knowledge, thus aequired, he adds the experience 
of several years as commandant in the Agricultural College of 
Virginia. The responsible duties of commandant have thus been 
entrusted to one of large and successful experience. 

To the duties of the chair of engineering he brings the training 
acquired at the institute, and also in the course of engineering of 
the University of Virginia. He has filled that and related chairs 
in North Carolina Military Academy, Agricultural Oollege of 
Virginia, and the school of mines in the University of Missouri. 
We feel assured that the high reputation of the department of 
engineering will be fully maintained and extended. 


CADETS IN ATTENDANCE AND GRADUATES DURING 
THE PAST TWO YEARS, 


The number in attendance was in 1880-1.............. cere 185 
The number in attendance was in 1881—9.....................- Sere 292 
The number of graduates in 1881 was........................esess. 15 


The number of graduates in 1882 was........................ sese. 13 
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A majority of the graduates—inquiry has shown—is engaged 
in those pursuits for the promotion of which this institution was 
designed. 

It may not be improper to give à brief resume of the work of 
the College since its organization: 


The entire number of matriculates in the College is............ 901 
The number of graduates with the degree of Bachelor of 
DCIENLING A ePICU UE 18 $oeouee uris ve rii SLVR Vua E CEU UE TOS Vae toI OE . 16 
With the degree of Bachelor of Science is.................... ss. 11 
With the degree of Bachelor of Engineering is .................. 36 
With the degree of Bachelor of Arts is... 91 


Making in all a total of ninety-four graduates. 


The disproportion between the number of matriculates and the 
number of graduates arises from the fact that a large number of 
young men avail themselves of the benefits of the College for 
two years only, and then enter upon active life. A course has 
been arranged to accommodate this class of students, and pro- 
vision is now made for confering a certificate upon those com 
pleting this course with distinction. There is one fact that shows 
the improvemant in the character and advancement of the stu- 
dents entering the College—that is, the constantly increasing per 
centage of those entering the regular college courses. 

In 1879-80, sixty seven per cent. of all the students were in 
the regular college classes studying for degrees; in 1880-81 there 
were seventy-six per cent. in 1881-82, seventy-five per cent.; 
and at present, eighty-three per cent. 


GEOLOGICAL AND MINERALOGICAL CABINET. 


l in the past two vears valuable additions have been made to 

the Geological and Mineralogical Cabinet by contributions from 
different States of the Union; from England, Italy, France, and 
elsewhere in exchange for the remarkable Claiborne fossils 
which exist in such large quantities in Alabama. This system of 
exchanges was inaugurated by the Professor of Natural History 
and Geology, who reports that he has received within the past 
two years, 12,756 fossils, 2,199 minerals, 2,070 shells and corals, 
474 Zoological specimens, and 1,577 Botanical specimens; mak- 
ing the entire collection now in the Cabinet of the College more 
than 28,000. This large collection is due mainly to the labor and 
industry of the Professor in charge of that department. 


MUSEUM OF MECHANIC ARTS. 


Some progress has been made in establishing a Museum of 
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Mechanic Arts. Already there has been collected a number of 
the products of manufacture giving excellent illustrations of 
various branches of industry. It is proposed to make this an 
important feature in the College by exhibiting as far as possible 
the various processes and products of manufacture. 


MUSEUM OF AGRICULTURE. 


The Agricultural Museum is intended to illustrate as far as 
possible the agricultural products of this and other countries. It 
now contains, (though only begun last session), nearly seven 
hundred specimens, obtained by donations and by a system of 
exchanges with other Agricultural Colleges, illustratiug varieties 
of soils, cotton, wheat, oats, corn, peas, garsses, &c. 


EXPERIMENTAL AGRICULTURE. . -~ 


After the death of Col. W. H. Cahmbers, the duties of this 
important department were assigned to Prof. W. O. Stubbs. In 
addition to his duties as Professor of Chemistry, he has with very 
limited means at his disposal made a number of valuable experi- 
ments in agriculture. The results of which with other informa- 
tion of value to farmers, are stated in full in his report to the 
Trustees. This report of the—work done in experimental agricul- 
ture is deemed of such value to the State that-it is hereby made a 
part of the report of the Trustees to the Legislature, and its pub- 
lication and general distribution I recommended. 


DEPARTMENT OF MILITARY SCIENCE. 


By the act of Congress for the endowment of Agricultural 
and Mechanical Colleges, in prescribing the required studies, the 
words * 2nelud?ng military tactics” are used. The act is faithfully 
carried out, by imparting to each student, not physically incapaci- 
tated to bear arms, practical instruction in the school of the 
soldier, of the company, and of the battalion. The duties of 
guards, outpost and picket service, are practically taught. The 
College is provided, by the State, with breech-loading rifles, 
swords and accoutrements. The Commandant reports on hand 
one hundred and ninety-three bright breech-loaders with ‘accou- 
trements. Recently there were delivered to the Ordnance Ser- . 
geant of the State, by order of the Governor, ninety-three bronze 
breech-loaders. The Commandant recommends the exchange of 
the arms on hand for light Cadet muskets and accoutrements, 
which recommendation is hereby approved. 
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ORGANIZATION OF FACULTY. 


The present organization of the Faculty is as follows: 


Wm. LEROY BROUN, M, A., LL.D., 
President and Professor of Agriculture. 
J. T. DUNKLIN, A. M., LL.D. 
Professor of Ancient Languages. 
W. C. STUBBS, A. M., 
Professor of General and Agricultural Chemistry. 
OTIS D. SMITH, A. M., 
Professor of Mathematics. 
P. H. MELL, Jz., M. E. Pn. D. 
Professor of Natural History. 
Rev. G. W. MAXSON, A. M., M. E., 
Professor of Moral Philosophy and English Literature. 
Gen. J. H. LANE, C. E., M. A., 
Commandant and Professor of Engineering. 
C. C. THACH, 0.. E., 
Instructor of Ancient and Modern Languages. 
F. H. FRAZER, B. E., 
2 | Instructor. 
J. H. DRAKE, M. D., 
Surgeon. 
WILLIAM C, SUBBS, A. M., 
Secretary of Fcaulty. 
E. T. GLENN, 
Librarian. 


COURSES OF INSTRUCTION. 


- There are four regular Degree Courses designated as follows: 
I. 
COURSE IN AGRICULTURE. 
Degree, Bachelor of Scientific Agriculture ; B. S. A. 
a II. 
| COURSE IN ENGINEERING. 


Degree, Bachelor of Engineering; B. E. 
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III. 


COURSE IN LITERATURE. 
Degree, Bachelor of Arts; A.B. 
| IV. 


COURSE IN SCIENCE. 
Degree, Bachelor of Science; B. S. 


Each of these Courses requires four years for its accomplish- 
ment, and to entitle the student to the Degree he must stand an 
approved examination in the studies prescribed for the Course. 
For the first two years the studies in all of the Degree Courses 
(which are the same as those pursued in the Freshman and Soph- 
omore Classes of other Colleges) are identical, except that stu- 
dents in the Departments of Agriculture, Engineering and 
Science, may, if they prefer, substitute the Modern Languages 
(French and German) for Latin and Greek. Having completed 
the studies prescribed for these two years, the student may select 
either of the Regular Degree Courses. 


I.—COURSE IN AGRICULTURE. 


The design of this Course is to furnish the student with a plan 
of study especially adapted to the wants of those who propose to 
devote themselves to Agricultural pursuits ; not so much by train- 
ing in the practical processes of the farm, as by affording instruc- 
. tion in the principles of correct husbandry, and in those sciences | 
which relate particularly to the cultivation of the soil. 

The Course requires four years for its completion, the first two 
years, however, being devoted to studies which are common to 
the Literary Course, except that students who propose to take the 
Course in Agriculture may, if they prefer, substitute the Modern 
for the Ancient Languages. 

Having gone through this course of study, which is thought to 
be essential to a liberal education for any of the practical pur- 
.suits of life, the studentis prepared to enter upon the technical 
studies in the course, which occupy the remaining two years. 
These technical studies embrace the following subjects: 

1. Mechanics and Physics, in which the class makes three 
weekly recitations during the first year. d 

2. Botany, two recitations weekly the Spring terms of the first 
and second years. "— 

9. Descriptive Astronomy and Meteorology, three recitations 


weekly during the second year. , 
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4. Geology and Mineralogy, the first three and the second two 
recitations weekly during the second year. 

9. Zoology and Entomology, three recitations, weekly, through. 
out the second year. 

6. Agricultural Chemistry, with practical instruction in quanti- 
tative and qualitative analysis of soils and fertilizers, to which 
two hours are devoted daily during the first. year. 

T. Vegetable Physiology, embracing the structure and habits of 
plants, and their relations to the soil and the atmosphere, occupy- 
ing two recitations weekly during the first year. 

8. Cattle Feediny, embracing the principles of animal nutri- 
tion, the chemical and economical value of feeding stuffs; two 
recitations weekly during the Spring term of the first year. 

9. Pratical Husbandry, embracing the subjects of soils, their 
cultivation, fertilization, drainage and irrigation; Farm Crops; 
Farm Implements and Machinery; Farm Animals; Fruit Culture; 
Market Gardening; Horticultural and Landscape Gardening; in 
which instruction is given daily by text books and lectures during 
the entire course of two years. 


I I.— COURSE IN ENGINEERING. 

This Course extends the Scientific Course in Applied Math- 
ematics, and embraces full instruction in regard to the construc- 
tion of common roads, pikes, railroads, bridges, canals, improve- 
ments of rivers, harbors, mining, &c. l 

Tbe work in this Course begins with the first Collegiate term. 

The Course in Drawing extends through four years. During 


.the first year the s'udents pratice linear and freehand drawing. 


In the second year the elementary principles of instrument draw- 
ing, embracing a course of orthographic and isometrical projec- 
tions, shades and shadows, structural drawing and topographical 
delineation, are taught. 

During the third and fourth years, instruction in drawing is 
obligatory only on the students in Engineering. In the former 
year the system of instruction embraces orthographic projections, 
isometric drawing, shades and shadows, tinting in India ink and 
colors, the practice of drawing in sketches. of tools, the finished 
work of machines, bridges and other structures. In the last, or 
fourth year of the Coursein Engineering, the students are taught 
perspective. They then cease to draw for practice, and use their 
graphical skill in machine construction, in making drawings of 
works visited in excursionsto mines, furnaces, water, gas and rail- 
way structures. Plans, profiles and sections of railroad surveys 
complete the course. 

Students who propose to make Mining a speciaity will receive 


17 


Special instruction in the three fundamental branches of the Art— 
mining, preparation of ores, and their metallurgical treatment. 

An ample collection of minerals is provided, comprising all 
species with which the Mining Engineer should be familiar, and 
to this, students have constant access. The geology of Alabama, 
Georgia and North Carolina, where mining is conducted to any 
extent, is well represented in the Mineralogical Cabinet. 


III.—COURSE IN LITERATURE. 


This is the usual A. B. Course of American Colleges. It em- 
braces a course of the Latin and Greek Languages, the study of 
English in its linguistic elements, as well as its Literature, includ- 
ing Rhetoric and Logic; History. Ancient and Modern; Philos- 
ophy, Mental, Moral and Political; Mathematics, Pure and Ap- 
plied; and Natural. Sciences, including Chemistry, Botany, As- 
tronomy, Geology and Physics. 


IV.— COURSE IN SCIENCE, 


This Course is intended for those who wish to pursue the study 
of the Physical Sviences to a greater extent than prescribed 
in the Literary Course; with the privilege, at the same time 
of substituting the Modern for the Ancient Languages. " 

The subjects embraced are Mechanics and Physics; Botany ; 
Chemistry, including work in the Laboratory in Qualitative and 
Quantative Analysis, or an equivalent amount of Latin; Des- 
criptive and Practical Astronomy; Mineralogy; Geology and 
Meteorology ; and Mental and Moral Philosophy. 


The Chemical Laboratory is well fitted up for work in Analysis. 
It consists of a lecture room, furnished with counters, pneumatic 
trough, gasometer and large glass case; a work room with 
twenty-five work-tables; a furnace room, and a balance room. 
All are supplied with gas and water. Every studeut pursuing 
Analytical Chemistry is provided with a separate work-table, the 
necessary chemicals and apparatus, a jet of gas with Bunsen!s 
burners, and enameled water sinks. In the balance room are 
balances made by Oertling of London, and Becker of New York. 


LOCATION. 


— 


The College is located in the town of Auburn, sixty miles east 
from Montgomery, directly on the line of the-Western Railroad. 
2 ; 
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The region is high and healthful—821 feet above tide water ; 
being more elevated than Montgomery by 659 feet. 


EXPENSES. 


The object of the trustees is to make the necessary expenses of 
a collegiate education at the Agricultural College as small.as it 
possibly can be. For this reason tuition is free. There is no 
charge made for tuition to cadets from Alabama or from other 
States. Board is obtained in private families at Auburn at twelve 
dollars to fifteen dollars per month, and the fees for surgeon, 
matriculation, &c., amount to ten dollars per term, with two 
dollars a year for the library. 

A cadet who practices economy can pursue his studies for an 
entire collegiate year and meet all necessary expenses for board, 
uniform, books, &c., for two hundred dollars. 

The following statements show that this has been done: 


NOVEMBER 16th, 1882. 

Dear Str.--In reply to your inquiry in regard to my actual expenses while at 
the Agricultural & Mechanical College, I beg leave to state that I was a cadet in 
that school during the vears of 1874, 1875, 1876 and 1877, and that my actual 
expenses for board, uniform, books, washing. in fact for everything, were in 1874, 
($186) one hundred and eighty-six dollars: in 1875, ($199) one hundred and 
ninety@nine dollars. and in 1876 and 1877, not over two hundred dollars per 
session. 


Respectfully, 
A. B. 


NOVEMBER 18th, 1882. 


Dear Sir.--l was a cadet of the Agricultural & Mechanical College from Janu- 
ary, 1879, to June, 1€81, making an attendance of two and three-fourth sessions. 
My total expenses for fees, board, books, uniform, washing, traveling expenses, 
including everything during the whole time I was a cadet, were four hundred and 
sixty-five dollars ($465), making an average of one hundred and sixty-nine dollars 
and nine cents ‘$1£6.09) per session. 

Respectfully, 
C—— D——. 


NOVEMBER 18th, 1882. 


Dear Sir.—Upon inquiry I state that I entered the Agricultural & Mechani- 
cal College at Auburn, the fith (5th) day of December 1877, and that my expenses, 
including board, uniform, books and traveling expenses, were $103 ; in 1878-9, $132, 


(absent one month); in 1879-80, $132.50, (absent one month); in 1880-81, $156, 


(absent about three weeks); making my whole expenses during the four years. 
$523.50. A 
Very Respectfully, 
. E—— F——. 


TREASURER’S REPORT. 


RECEIPTS—1880-1881. 

From State Treasurer., cscs. eases oe ea Ea ete a eb SASS l 20.280 00 
Incidental and Surgeon’s Fees..........lsieseeeeesleeesss 2402 30 
pog PM" a ee Eee dD aes 165 89 
Bxo6nse JA COO natin) sec ea AC Nia RTI HAIR hak eee V TRES 156 00 
$ 23,004 39 

DISBURSEMENTS. : 
Balance sous ua tosqaug bd a esu e Ewa Aes dant fes TS PM ^ 3.499 53 
By amount paid Expense Account...... 0.00000... ccc cece eee e eee 1,246 84 
Repairs and Improvements............-...00-- EM 205 43 
Fixtures eat erue SS ae ei ac es ead EA E eee 45 48 
PEIUS reU M il een CLE ME EE E SUE Ee 216 75 
Stationery and Records: soo dou suc wes xxr REDE | 134 75 
Breite cow eere ae aiaa era S 
Interest and Exchange............... PE ! 337 87 
PLO DATOS in ti xou use ira dere e Miedo EE | 48 90 
h biete Me eM c auth gee a NRE l 162 7Q 
Trustees TM "xp P 103 50 
SALAD S os ro deeds PIRA vase ions da naa aie dps s | 16,585 00 
PATE ao Glee ad beth ES aac aoe gun RR | 616 85 
Insurance S ad Guta aisle aus diae da eee ncn | 150 00 
Chemicals ornate Staak extn ea ote esd E ns Arad | 237 46 
SUTO Gah ueri Da PR aiuti ded utitur bie pre Qr ra | 507 50 
PLOVESLISI IS ree vq aaen eona wae ares h 208 20 
l 24,585 71 


Nore—Disbursements in excess of receipts, $1.581 38. 
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RECEIPTS FOR 1881-1882. 


Brom. State Ereasuferc. cen ena wehIeebEP M EAR pce edi $ 20,280 00 
Incidental and Surgeons Bees 5ol.orWpRoeda- UE ES NY 1,727 50 
Farom flea nee steals Reger aie snae pd cs A RU 390 75 
Expense ecseri qudd EPIDEMIC i d wh tiis debes stu aS S sees 110 00 
CODOIICalse oie s 655s eine dene a Cee tea Rae tad acta i 80 00 
BIEOPIUAQVerWs1HB eo as oon oc er cetera ala Za eae ey rite 25 00 
$ 22.613 25 
DISBURSEMENTS. 
Balances C esc ua bet oc e natu es "odd ode Mor UE dos ls 1,581 39 
By amount paid EXDeUsSE-. oue REPEAX WVurlka xd edes ere 205 35 
Repairs and Improvement ..................... «| 203 15 
PHO eye dsp wits see Sodan SE AEN Binder ei oe ada A | 10 85 
Freis ht ou epoca eraut sient decidat. — 109 90 
Stationer ecu casses iar Au etiob ee Rien Aha g da erdt Ao 44 30 
Interest and Exchange................. Lus esses. | 166 14 
, Apparatus and Chemicals 2 : ................... 216 93 
INODEAES stoner veda scene nbd exuere Psi 224 67 
Trustees Lees nde ag E AE coii du gae nthe Donc 245 55 
DEPVAN GNIS MPETTTEE————Ém 150 90 
INES Me ot oui Pss D pL CUN Sites Melancholia nod Kang 100 00 
Salaries Liecusene ae ene DG ahr mac uu d dade ed Alias 15,635 00 
Salaries MDACK) ir ipu qoi ME D aes oe dudas 1,596 60 
« "FarubtpPRODEeLjo. ue Ute ste rhe Ma e RE dc = 449 86 
Agricultural Museum, escudo V ER RO RA RO RES 98 79 
Printing Agricultural Reports............... 22... | 57 50 
n ei Emm 94 72 
ur PPP NIMES Man Cc dp E 149 25 
Speakers at Commencement................00.00005 22 50 
MUSEO CON raat crede Sas ha aet ud wre ay. ld itt dd Son Sat A 150 00 
POUTDCON: cosas cuu ea ar ale oe Epl EE 460 00 
Advertising Cu secre borea Se EE e erra ds 201 55 
Balance in Treasury  «xszcgexeae£e ec at pde disi 272 34 


$ 22,613 25 


Respecttully, 
- E. T. GLENN, Treasurer. 


W. H. BARNES, 
President pro fem. 
F. M. REESE, Secretary. 
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CHEMICAL LABORATORY, A. & M. COLLEGE, 
AUBURN, ALA. 


Col. Wm. Leroy Broun, LL.D., 
President A. & M. College, 


Sir :—I hand you herewith report of Agricultural and Chemi- 
cal Departments of this College for past two years. 


Yours respectfully, ~ 
WM. ©. STUBBS, 
Professor of “ Chemistry and 
Acting Professor Agriculture.” 


REPORT. 


On Monday morning, fourth day of July, 1881, Col. Wm. H. 
Chambers, professor of agriculture in the State Agricultural and 
Mechanical College died. The chair, which he had so ably filled, 
was thus suddenly vacated by the hand of death. The experi- 
ments which he had planted, and watched,-with the liveliest 
interest, were left without a master to note their progress or record 
their results. Our “ Board of Directors” had held their annual 
meeting and adjourned a few days before his death. To call them. 
together again for the purpose of taking proper steps for securing 
an immediate successor, was deemed inexpedient. The Faculty 
met-and determined to temporarily provide for his duties by 
apportioningethem among themselves. To the writer was assigned 
the duty of supervising the farm with its varied crops and 
numerous experiments. 

He now submits to the public a report of these crops, and the 
results of the experiments. The following were found on the 
farm: A vineyard of one half-acre; a bed of strawberries; a 
peach orchard; two acres in grasses and clover; two acres in 
peas; three and one-fourth acres in corn, and six acres in cotton. 


VINEYARD. 


The following varieties which are now in full bearing, and 
fairly productive, were found, viz: ‘ Hartford Prolific,” “Ives 
Seedling,” * Concord,” * Salem.” 

These vines were procurred several years since from the well- 
known nursery of C. C. Langdon, Langdon Station, near Mobile, 
Alabama. 

The income from this vineyard this year was small owing to 
lack of facilities for marketing the grapes or making them into 
wine. It is highly probable, that hereafter under proper manage- 
ment, a considerable profit may be realized from sales both of 
grapes and wines. The vines have been recently pruned 
and cuttings have been furnished to several citizens in different 
parts of the State, they paying only for transportation. In addi- 
tion a good nursery has been established, and the hope is enter- 
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tained of being able to furnish, in a year or two, roots of all the 
leading varieties. 

The tendency towards total prohibition of sale of alcoholic 
drinks (except such wine as may be made from grapes grown 
upon Alabama soil) as evinced by the several acts passed by our 
last Legislature, respecting certain counties, towns, beats, and 
neighborhoods, seems to be on the increase in our State. “The 
distilled liquors must give way to the fermented juice of the 
grapes, and that grape must be grown upon our own soil,” is the 
voice of many of our best citizens, as well as tho opinion of ‘our 
legislators. When we remember the adaptability of the grape 
to our soils, and its prolificness, as well as the ease of converting 
its Juice into a really good wine, we can still see hope in the 
future for the wine bibber, and pride and pleasure in the husban- 
man, as he drinks a glass of “ Cream Concord,” or “ White Scup- 
pernong ” of his own vintage to the health of his invited guest. 
In fact, considering the healthful influence of both grape and 
Wine, it is surprising that every farmer is not supplied with a 
vineyard of sufficient size, to meet all home requirements. 

The following crude method of making wine has succeeded 
admirably in our hands, and it may be of interest to some of our 
readers. The grapes are crushed in a hand mill (a simple cylinder 
with nails driven in it, revolving in a box, one of whose sides are 
slanting and contains also nails driven in it, and turned by a 
handle), and put at once in an open cask or barrel. If cream 
wine is desired, the clear juice is drawn off at once from hulls © 
and pulps, and placed in a closed cask, with proper amount of 
sugar and water—the bung left out till fermentation ceases. If 
red wine is preferred, the juice is allowed to ferment on hulls for 
several days, stirring at intervals. When fermentation has com- 
pletely extracted the juice, from hulls and seeds, the clear liquid 
is drawn off, put into a closed cask with proper quantities of sugar : 
and water, and bung left open until all fermentation is over. 
Care should be taken to fill completely these closed casks. When 
fermentation is over the bung should be replaced, and contents 
remain undisturbed till winter, at which time the clear wine 
should-be “racked” from the “lees” and placed in a another 
cask, filled and corked. The “racking” is easily done by a 
syphon tube without disturbing the lees at the bottom. After 
this, the wine may be drank “ad libitum,” although it will 
increase in aroma and bouquet, if not in alcoholic strength, 
by age, and will also need another racking after the second fer- 
mentation, which will take place in the following spring “ when 
the buds begin to burst in the vineyard.” 

The question may he asked how much sugar and water must be 
added to make a good wine from the different varieties of grapes ? 
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Since grape-growing and wine-making are in some parts of the 
State an important industry, and since our native wines are com- 
manding fair prices in New York, it was thought worth the trouble 
of instituting experiments to test this question. In the American 
Wine and Grape Grower, now before me, for December, 1881, 
southern wine from Concord, Ives, scuppernong, &c., is quoted 
at $1.00 to $2.00 per gallon, and demand greater than supply. 
There is no reason why a considerable revenue might not be real- 
ized from this industry, and there never was a more favorable 
time for enlarging’ it than the present, since the phylloxera, by 
their devastations, are fast reducing the annual yield of wine in 
France. 

According to Dr. Gall, of France, a distinguished chemist, who 
devoted much time and study to this subject, a good wine should 
consist, in every 1000 pounds, of two hundred and forty pounds 
sugar, six pounds of tartaric acid, and seven hundred and fifty- 
four pounds water; or, expressing it in per centage: 


SLOT E E E EA soem E EE ET 24. per cent. 
Tartare: Caos ides passes Concerts tomes 30^ e ie 
WY for E T54 © u 


How far the must from our different varieties meets this re- 


quirement, the following experiments, made by the writer, will 
probably throw some light upon: 


HARTFORD PROLIFIC. 


The berries from this grape wore crushed in a hand-mill, and 
the clear juice (cream must) removed, at once, from hulls and 
pulps. This was analysed, and found to contain: 


Another quantity of berries were placed in a cider-press and 
the juice thoroughly removed by pressure from hulls and pulps. 
Three hours after it was analysed, and found to contain : 


CONCORD. 


The cream must obtained as with the Hartfords, and analysed 
at once, contained :. 


P. nr Ma .425 per cent. 
DIOE oui sadvecce sets luus bp DR M EDU reer 14.00 “ & 


foo. ee 
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Some berries gathered one day after were crushed and thrown 
into an open stand and filtered, juice analysed at intervals—one 
hour, three and a half hours, five hours, and sixteen hours—with 
following results: 


1 hour. 316 hrs. .9 hrs. 16 hrs. 
Acid.:....per cent. | .562 5 .825 1.2 
Sugar..... o « — 14.50 14.00 13.00 11.00 


Here we find, as was to be expected, that fermentation de- 
creased the sugar by converting it into alcohol, and increased the 


_acid bv releasing it from bulls and pulps. In the process of fer- 


mentation the hulls are thoroughly cleansed, and the pulps 
reduced to seed. The latter are cleaner than could possibly be 
done by artificial means. Another quantity was placed under a’ 
cider press on Wednesday, at 10$ a. m., and after turning the 
lever rather tight, left in this condition till Thursday, at 14 p. m., 
when juice was expressed and analysed, with following result: 


Acid 2.0... ccc ee ee eee SEMEN 1.05 per cent. 
SUugar.....eeeseeeeeseseses eee hehehe eene 11.00 *  & 


Three open stands were filled with crushed berries at 11.30 
a.m.,on Wednesday, and the juice removed forty-eight hours 
after, on analysis, contained: 


FXG (6 ehe ne enn 1.25 per cent. 
Sugar (not determined). 


Another quantity under press for same length of time gave— 


Acid .........seeeseeeleeeeee esee heh n ee hme 1.2 
Sugar (not determined.) 


Itis evident, from these experiments, that the cream wine from 
the Concord grape is not over rich in acid; but the red claret 
fermented on hulls must have its excess of acid neutralized bv 
addition of water, in order to bring it within standard of Dr. Gall. 
Both need sugar to reach the same standard. 


IVES SEEDLING. 


The cream must obtained as heretofore, gave immediately— 


EORR .90 per cent. 
— QUAL. ccc cece ee he ee he nee trs se ans 13.00 «* « 
The same pressed, gav 

703 0 e eee enn 375 per cent. 


SUgARr....esseeeelseee cece eme n sehn ne 13.00 =~ «& 
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Orushed berries were thrown into open stands, and analysed at 
intervals of three hours, four hours, twenty hours and twenty- 
four hours from time of crushing. Result: 


3 hours. 4 hours. 20 hours. 24 hours. 
Ad. ca per cent. A87 O25 9 97 
Sugar..... we 13. 12.75 Not determined. 


These grapes—Halfords, Sei and Ives—belong to the 
Labrusca species and are, with us, the most productive, though 
not so rich in saccharine matter as those of the /Estivalis species. 
On this account, they will doubtless constitute the major-part of 
every vineyard in the South. An examination of the above will 
show that most of the acid in these grapes are so intimately con- 
nected with hulls and pulps, that nothing less than fermentation 
can remove it. They furnish cream wines of great excellence 
when proper amount of saccharine matter is added, but unless 
these red wines are vroperly handled, they are always sour and 
inferior. Correctly Gallised, they make, however, wines of great 
body and fine aroma. The average amount of sugar in this 
species may be placed at 13 per cent. without much error. 

The cream must may be considered as having the proper amount 
of acid; but when fermented on hulls, we may assume the aver- 
age amount of acid at about 1.1 per cent. 

“Analyses were also made of the juices from the following—all 
of the Estivalis speciés (summer grapes): 


ELSENBORO. 
T. VC EETA "E .8 per cent. 
DIEI o eei sero de acia ius santo ea oubli neces 17.00 «* & 
| LOUISIANA 
PO eus sets Idco DD tereti - 1.05 per cent. 
SUD arate ire usua voten dee Pha viol edu bom "19.00 « «€ 
CYNTHIANA 
AC as ecmaees —— — 1.40 per cent. 
SUAE ELTA tesis TE 17.00 « %& 
LINCOLN 
PCM acs ade o sis toute eae teasnttenhi decay aud. 1.10 per cent. f 


SE EEE E E E OE a a EE 
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NEOSHO. 
GIO cse a vss cae vsu io oed ETEA .T per cent. 
DUSRE C ——á— i bOZS. en $e 
ALVEY. 
T i AEE E E soucieeseatces .50 per cent. 
UO Ai EE A A Ma tdi s... 19.00 per cent. 


HERBEMONT.—( Warren.) 


DUI secciones E IL IEEE 1.30 per cent. 
DUCA MM 18.00 per cent. 
CUNNINGHAM. 

Fa 01 (0 Garena error qo (—Á M 1.10 per cent. 
DUC al) aqu UP Ora E E TE 19.00 per cent. 
HUGH. 

ACIU speaks EES EES 1.40 per cent. 
Sa a DE 17.50 per cent. 


These analyses do not correctly represent these grapes, since 
some of them were riper than others, and to make a first class 
wine, the grapes should always be fully ripe—however, they show 
a much higher percentage of sugar, than those of Labrusca spe- 
cies. This was to be expected since ripening much later in the 
season they have more sunshine to elaborate sugar. 

The following partial experiments were made upon the seup- 
pernong grape. On September 3d, (berries not yet ripe) the 
juice contained .3 per cent. of acid. September 5th, .825 per 
cent. September 10th, .35 per cent , and on this day the sugar was 
also determined which was 138.75 pr. ct. All these were made upon 
the cream must. On September 11th, some berries were placed 
under the press, and after remaining several hours, the juice 
contained - 


PCN activates ———— —— .45 per cent. 
viec) A EEE E 13.75 per cent. 


September 12th, after a heavy rain, the juice treated in the 
same manner, yielded 


JUGIG eaten se snh des Worm TEE I . .40 per cent. 
DI Mm ..12.15 per cent. 


The acid in scuppernong is low, and may be approximately 
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placed at .4 per cent., Sugar 13 percent. The wine from this 
grape easily undergoes acetous fermentation and hence great dif- 
ficulty in keeping it for any length of time. An experiment was 
made to verify this assertion. The juice from this grape, after 
having passed through the most violent stages of first fermentation, 
was placed ina barrel and the latter filled to overflowing and the 
bung left out. One week after filling the barrel, the new wine 
contained .85 per cent. of acid. This was found upon further 
analysis to consist of .495 per cent. tartaric acid, and .375 per 
cent. acetic acid, (the acid of vinegar), hence this wine from 
scuppernong grape hasto be handled with a great deal of care, to 
prevent its turning into vinegar. 

In adding sugar to wine, a common error prevails, in simply 
adding to the percentage found enough to make the percentage 
24—e. g., if the juice contains 10 per cent. sugar, 14 per cent. or 
140 pounds of sugar are added to every one thousand pounds 
of juice. A close inspection will show the absurdity of such a 
hasty deduction. If to one thousand pounds of juice containing 
10 per cent of sugar, we add one hundred and forty pounds sugar, 
we will have 1140 pounds juice containing two hundred and forty 
pounds sugar or a little over 21 per cent. The proper way to 
estimate amount of sugar required may be shown by following: 
One thousand pounds of juice containing 10 per cent. sugar, has 
nine hundred pounds water. Every seven hundred and fifty-four 
pounds water requires two hundred and forty pounds sugar, there- 
fore we have the simple proportion 754 : 900 :: 2340 : —284 
pounds. But of 284 pounds required 100 is furnished in juice, 
therefore 184 pounds must be furnished for every 1000 pounds of 
juice. ‘This is theoretically true, but pure loaf sugar, the kind 
usually used, contains about 10 per cent. of water and only 90 
per cent. sugar, therefore a further correction is needed, which we 
make by following proportion90 : 100 :: 184 : —204 pounds. 
This, then, is true amount of loaf sugar to be added to every: 1000 
pounds of juice which contains 10 percent. sugar. The Labrusca 
species and the scuppernong contains about 12— 13 per cent. of 
sugar—1000 pounds of juice from these grapes will measure 
about 100 gallons. One gallon will require about 1.6—14 pounds 
loaf sugar. The following table calculated for my own use will 
doubtless be found useful to some of my readers. 
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Pounds ot sugar - Loaf Sugar to 
Perc . ` 5 5 
ent. of Sugai req'red to make Amountof {Total sugar to 


. A oe be added, onl 
in Juice. 24 per cent. sugar in juice.| be added. 90 % Sugar. 

10 per cent...... |284 pounds. 100 pounds. 184 pounds. 204 pounds. 
11 percent...... i281 " 110 e 171 i 190 " 

12 percent ..... 278 s 120 Hu 158 s 175 " 

13 percent...... i275 e j130 “45 161 ^ 

14 percent...... 1272 e 1140 " 132 e. 147 " 

18 percent...... 269 — H50 là  * 132." 

16 per cent.. ...j265 “ i160 e ‘105 s 117 " 

17 percent...... 202 Ê 170 "n ; 92 "U 102 . 

18 per cent.. .. |259 S 180 " (49 " | S7 " 

19 percent...... 1256 "s i190 e : 68 s 1 73 . 

20 per cent "58 0€ i200 + 2S € in59 o Ñ 


Before closing this subject, it must be borne in mind that the 
percentage of sugar in same grape varies within certain limits in 
different years, the highest amount being produced in dry years, 
and lowest in wet. Again, picking the grape directly after a rain 
will sensibly diminish the percentage of sugar. Another fact. 
worthy of note here is that every 2 per cent. suzar makes 1 per 
cent. alcohol and therefore the normal or standard wine, contains 
12 per cent. of alcohol. 


STRAWBERRIES. 


The bed consisted of Wilson’s Albany and one other variety 
name not known but thought to be Charles Downing. No record 
has been found of them and since they ripened before, I took 
charge of the farm, I can do no more than merely to mention 
them. 


PEACH ORCHARD. 

A vigorous young peach orchard now over three years old 
occupies the North-West corner of the farm. They are nearly all 
of the early varieties and are now in a flourishing condition and 
promise a good bearing the ensuing year. 


COW PEAS. 


No crop is more universally grown at the South than our field 
pea, and none about which less is known. Heretofore but little 
interest was manifested in it beyond ‘the raising of a few bushels 
by every farmer from Maryland to Texas. Recently it has received 
some scientific investigation both in regard to its botanical rela- 
tions and its chemical composition. It is not in reality a pea, 
but a bean, and belongs to the genus “Dolichos.” We give below 
an extract from an able paper upon “The Southern Pea” from pen 
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of Prof. J. P. Stelle, Agricultural Editor of Mobile Register. 
The genus is divided into quite a large number of species, four of 
which, now in general cultivation, are usually thrown together 
under the common name of Southern Field-pea. They are, 


THE COW-PEA 


known to botanists as Dolichos unguiculatus. In this species are 
many prominent varieties, as the Red Cow-pea, the White Cow- 
pea, the Black-eyed Pea, and soon. So conspicuous is this species 
that in some localities it is made to carry the name of all the 
others, all being referred to for common as simply the Cow-pea. 


THE WHIPPOORWILL-PEA 


{ Dolichos antrostomus), so named because the seed resembles the 
egg of the whippoorwill in color and markings, seems to have 
no strongly indieated varieties, but is one of our best peas and 
most popular, on account of the fact that it is supposed to succeed 
better on extremely poor land than any of the other kinds. 


. THE BLACK CORNFIELD-PEA 

(D3lzehos labiah), an extensive runner, with heavy vines and jet- 
black seeds. Said to be one of our best peas for forage and for 
green manure. Has no sharply-marked varieties that we have 
seen. 


THE CROWDER-PEA 


{ Dolichos coarto), a large round pea, thickly packed together in 
the pod; hence the name. There are many varieties, as the 
White Crowder, the Red Crowder, the Speckled Crowdér and the 
Black-Eyed Crowder. The White Crowder is highly esteemed 
for table use, owing to the fact that it cooks easily and does not 
turn black and blacken everything cooked with it, as do most of 
the other kinds. It is notso long a runner as either of the other 
species, though it is a quite a heavy bearer. 

The Cow-pea species of the field-pea is said to have been intro- 
duced from the American tropics, while the Black Cornfield-pea is 
believed to have been brought from Egypt. The native place of 
the other species is not known positively, some writers contend- 
ing that they reached us from the East Indies, and other writers 
that they came from China. None of the species seem disposed 
to mix even when they are planted together in the same field. 

Dr. A. R. Ledoux former director of North Carolina Experi- 
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mental Station has analysed both the “Black” and “Yellow” Pea 
and their vines, with following results. 


Black Pea. -| Yellow Pea. |Vines, Equal 


(Fresh.) (Fresh.) {Parts of Each 
(Fresh. ) 

MOTU arees imaa 20.85 per cent|19.20 per cent|72.81 per cent 
Po ——Ü 9.94 per cent| 3.31 per cent| 2.00 per cent 
Albuminoids............. 20.08 per cent/23.02 per cent} 1.85 per cent 
Cellulose c io veoeecUun 4.94 per cent| 5.03 per cent/15.27 per cent 
Carbohydrates ........... 50.51 per centj48.07 per cent| 7.86 per cent 
jn ETT IEN 1.28 per cent] 1.37 per cent| .21 per cent 


REDUCED TO DRY STATE WE HAVE 


Black. (Dry).| Yellow. (Dry) 


Vines. (Dry). 


ET MERECE 3.72 per cent| 4.10 per cent| 7.37 per cent 
-Albuminoids.............. 25.37 per cent|28.50 per cent! 6.81 per cent 
Cellulose.................. 5.48 per cent| 6.23 per cent|/56.27 por cent 
Carbohydrates............ 63.81 per cent|59.49 per cent|28.88 per cent 
PaA Nee ET O E, 1.62 per cent|.1.68 per cent| .78 per cent 


THE ASH CONSISTS OF 


OLAS MNT PEEER 14.50 per cent. 
DP EE 28.29 per cent. 
IET 6.74 per cent. 
ipt PEE EE 22.57 per cent. 
Phosphor acidas erredura 9.28 per cent. 
UD UIC RONG eoa edet d meri ws 2.95 per cent. 
rir E Or— 1.08 per cent. 
Carbonic acid.............. E 19.70 per cent. 
COBTOFIBOnercuvasacsat ates iu es s vinis .19 per cent. 


The above analyses simply corroborates what has been long 
known to the growers and consumers of this legume. It is a 
most excellent food, rich in nitrogenous matter. The white vari- 
eties are highly prized on the table of the rich—while all sorts 
are eaten and enjoyed by the poor. At some day, when the South 
becomes densely populated with a working class, it is destined to 
occupy the same place in the daily ration, as rice does now in 
China and Japan. Its highly nutritive value, the ease of eulti_ 
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vation, the rapidity with which it matures, and its capacity to 
yield fair crops upon poor soils, all point to it as the coming food 
for the toiling millions, which one day will occupy our Southern 
soil. Itis excellentifor stock food, and especially recommended 
for milch cows. Its vines too, when well cured makes an excel- 
lent hay or when turned under, or allowed to decay on surface, 
add largely to the fertility of the soil. It is sometimes called the 
* Clover of the South." Itis used largely as a green manure by: 
the sugar planters of Louisiana. Some varieties of cow pea are 
admirably adapted for restoring humus to our worn out cotton 
lands, and why they are not oftener used is a question often 
asked. The varieties of this genus offered on the market are^ 
very numerous, every size, shape and color being represented. 
Each neighborhood has its local pea, with its local name. Twen- 
ty-six different varieties have been secured for Agricultural Mus. 
eum of this College. Itis claimed for some of these varieties the 
power of remaining in soil all the winter without decaying, so 
that if sown with wheat in the fall they will remain dormant, until 
after wheat is harvested and then spring up and cover the ground 
furnishing a large crop of vines to be turned under in late sum- 
mer. 

It is feared by many, that this crop can never become an ar- 
ticle of large traffic since the least warmth of spring or summer 
develops the weavil which soon destroy the pea. When kept at 
home, it should never be pulled till needed for use, and when 
shipped, should be done so in winter to prevent development of 
the weavil by warmth, “in transitu. Itis a troublesome crop 
to pick and therefore many acres are left to be gathered by stock, 
often to the detriment of the latter. 

It is surprising we do not cultivate it more largely, since we 
can with ease, grow it between the gathering of one crop of small 
grain and the seeding of another as following experiment shows. 

Two acres were planted in oats in fall of 1880; the oats were 
gathered in spring of 1881, and the ground immediately sowed in 
speckled peas. From these two acres we gathered three thousand 
three hundred and twenty-one pounds of peas, which were sold 
as they were picked at one dollar perhundred. The cost of pick- 
ing was twenty cents per hundred. After picking this quantity, 
the vines were “turned in” with turning plows. The cost of 
these two acres were as follows: 


3 bushels peas SOWE........cccsececeec cease ses @$1 00 $3 00. 
2 days work plowingin......................... 150 3 00. 
Picking 3321 pounds........................ we @ 20 6 64. 


Total cost 
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Credited by 3321 lbs. @ 100 per hundred..$ 33 21. 
Nett profit for two acres................. esses. 20 57. 


This profit arose between the harvesting of a crop of oats and 
the seeding of another, to say nothing of improved condition of 
land by turning in the vines. 


GRASSSES—IN 1884. 


The following grasses were sown in the fall of 1880 and spring 
of 1881. Orchard, Blue, Red Top, and Tall medow oat. Near these 
were sown Lucerne and Red Clover at same time. Lucerne par- 
tially resisted the continuous drouth of last summer, but all the 
others mentioned, succumbed, save now and there a spire of “red 
top,” which secured its immunity from death, by trenching itself 
close beside the ditch bank. Good stands of them all were se- 
cured, but all perished except Lucerne and red top. 


BEGGAR LICE. 


Besides the above, there was a small lot of one-eighth of an 
acre of beggar lice, ** desmodium molle," in a flourishing condition, 
this being the second year it has occupied the ground. This plant 
analysed well, as will be seen from the below, taken from Agri- 
cultural Report of U.S. for 1878. 


TVA L Spon E E E E 2.79 per cent. 
Carbohydrates i eoa eise esie inatin 43.04 per cent. 
CelluloS8 Gs ieséevisexs ersei avevo. pages vs 25.39 per cent. 
AdbUumenolds:, danas daicones ux SS evens ces 21.22 per cent. 
Alo istos Quse cv E RES qe reads 7.56 per cent. 


It is eagerly and even greedily eaten by stock and fowls of all 
kinds, and I can see no reason why it might not be made to 
occupy much ‘of our surplus lands, and yield a handsome profit 
either as a forage plant, or by turning it under to enrich the soil. 


PRICKLEY COMFREY. 


I found also, about one dozen stalks of Prickley Comfrey (sym- 
phitum asperrimum), which are now about four years old. No at- 
tempt has been made by me to utilize these plants beyond tempt- 
ing several animals to eat their leaves. The latter were pulled 
and offered in their yreen state to several cows and horses. Only 
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one or two ate them, and they with marked hesitation. I append 
below analysis of Prof. Vollcker of this plant. 


AV aber asa eee EL aT eee Tn erat 90.66 

Calculated dry. 
VOLES HE 20 2 20 
ATDUIDIDOlHdS. a ursa at doy aee PUE. 2.72 29.12 
Carbohydrates ............. old decia EE: 1.28 | 18.65 
(Cellulose. essei erihe uELI eb nbl 480 35.48 
INS 1 PEE EEEE EE NEE EPEE 1.75 19.60 


From above we see that Albuminoids are far in excess of carbo- 
hydrates being in proportion of over two to one. An unusually 
large amount of ash is present. It is a very hardy plant, and as 
it may be cut many times during the year,it may have a place in 
the economy of cattle feeding. 


GRASSES IN |1882. 


Another unsuccessful attempt was made to grow grasses during 
the present year. Small plats, equal in size, highly manured with 
stable manure, deeply spaded in, and then top dressed with Alabama 
fertilizer, were prepared and planted on the 8th of March, as 
follows : 


us 
oc | Common Name. Botanical Name. Stand. 
vd am 
| a es aes eee ERE OEI E te 2a 
1 Red COV rien. cocos Sox SERE Trifolium Pratense............. Good. 
2| White Clover.............006. Trifolium Repens.............. Good. 
3IScarlet Clover: ose sen canetuas Trifolium Incarnatum.......... Excellent. 
4) Alsike Clover. ............... Trifolium Hybridum........... Excellent. 
DLUCerheirelsst[e O qe Medicago Sativa...... E Good. 
G Trel See gest e dept Medicago Lupulina ............ Poor. 
Vinc PONE ERR Vidia Satya oro pte Poor. 
8 Sainfoin... Sos pe tetra sere Onobrychis Sativa............. Nene. 
9 Florida Clover.. ............. Richardsonia Scabra........... Good. 
10) White Lupins................. Lupinus Albus................. Poor. 
IIl'Timothy Grass... cocer Phleum Pratense...... Sa E ied Poor. 
12| Red Top Grass................ Agrostis Vulgaris.............. Poor. 
13iOrchard Grass................ Dactylis Glomerata........... Good. 
l4|Perennial Rye Grass ......... Lolium Perenne............ n. n| Excellent. 
15|Sweet-scented Vernal......... Anthoxantum Ordoratum...... Poor. 
16) Blue: Grass 2.4 isses Rees Poa Pral ose yaoi ad ace ae oka Poor. 
17iCanary Grass.............2... Phalaris Canariensis........... Good. 
18) Hungarian Grass.............. Panicum Hungariensis......... Good. 
19|lGerman Millet................ Panicum Germanicum.......... Poor. 
A0 FCM sas oc Steak lese a elige Cannabis Gativa..6<..¢2262 p Eni Nore. 
PIA gh iso at Socr Linium Usitatissimum......... Good. 
"inis OE ..|Papaver Rhoeas .............. None. 


uer PME Brassica Campestris............ Good. 
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The sainfoin, hemp and maw, did not germinate at all. Of the 
others we obtained stands varying from “poor” to “excellent.” 
The Florida clover survives with great luxuriance of growth and 
completely covers the ground. It seems to be enjoyed by both 
horse and cow. The seed of this plant was obtained from Nr. 
John M. McGehee, of Milton, Florida, at the Atlanta Exposition. 
It is a native of Mexico and South America, and has become 
extensively naturalized in many parts of the State. Itisa rapid 
grower, with succulent, spreading, leafy stems, and small white 
ilowers in heads or clusters at the end of branches and in axils of 
leaves. It is receiving some notoriety as a soiling crop, and is 
scarcely inferior to clover in nutritive value. (Dr. Mohr. 


The following analysis is taken from Agricultural Report for 
1869, Washington, D. €. 


MOTO A E E uctus itae c Leu Ee 6.34 per cent. 
FANS m MTM E EE E EEN e en Ww. u 
Fat... —— T — Spe ieu. Gase Mug "MS ose 
Cellul0Se:o m oot DO ce ime 27.97 & «u 
nol DEO TAORTS: eise oa o ERE RUE saikine n9: 5.60 * & 
CarbosByd rales ci ivevtedrv ME Meus .49.88 « t 


. A small quantity of lucerne can be see at present struggling 
through the dense crab grass, induced by the heavy rains of sum- 
mer. Of the cloves not one survived the drouth of May and 
June. 

The-erehard, canary and Hungarian grasses ripened their seed. 
and died. On ist May the plat of “Perennial Rye Grass" pre- 
sented a-lovely appearance. It was about six inches high, densely 
crowded and very green—a perfect sward. After the continuance 
of the drouth far into May it lost its verdancy and assumed the 
sere and yellow leaf of death. The German millet, flax and colza 
matured and bore good crops. 

in addition to above a few acres of Johnson’s grass, “Sorghum 
halapeuse," was seeded in spring with seed obtained from Mr. 
Hebert Post, Marion Junction, Dallas county, Alabama. Only a 
tolerable stand was obtained, which has been cut twice during 
the season. It is spreading rapidly and, we have a promise of 
early occupancy of entire ground. This grass is cultivated to a 
very large extent in many parts of the South. It is enthusias- 
tically praised by some and condemned by others. No agricul- 
tural crop has been the subject ot such fierce discussions as this, 
and since so little is known ot it, it has been deemed advisable to 
insert here a short history, with its characteristics and habits of 
growth. Capt. Means, of Charleston, South Carolina, brought the 
seed from Eeypt a few years before the war and scattered in his 
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garden. It took his garden and surrounding fields. Stock ate it 
greedily. In 1860, Capt. Johnson, of Marion Station, Alabama, 
visited this country and hearing of this grass, (which had now 
gained a great reputation) secured a bushel of seed and brought 
them to Alabama. In passing Columbiana, in Shelby county, 
he gave a part of them to a friend, who planted them there—the 
rest he took home with him and sowed on his plantation. From 
these nuclei, it has spread over the South. It is a true sorghum 
and called in its native habitat, on the banks of the Nile, Egyp- 
tian sugar cane. Here it grows fifteen-twenty feet high, fi'ling 
completely the upper Nile, furnishing chief sustenance to the 
cattle of that country. It is tender and sweet when young, and 
full of sugar. When cut before it is too old it makes excellent 
hay, as the following analysis will show: 


Pasos RP REPRE UPPER CUR E DNI DM E 2.86 
TRS RM 4.85 
AOU Old Sa o derer eto eL UR E EAQUE REA RN EE TEL RS 13.18. 
CarDOslvu PALOS Due sev re ee toda e pesudu a wae 53.96. 
Qellulose...............-. MOERORE ecules 25.15. 
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It gives an early pasture and upon rich bottom lands it yields an 
excellent hay—often affording four cuttings a year of one ton per 
acre each time. It thrives on rich bottom land, though it will 
afford good pasturage upon poorest uplands. It is killed to 
ground at first frost, but reappears with first warm days of spring. 
It spreads both from seed and from its creeping rootstocks, and 
hence, can be propagated from either. 

These are its virtues. Its only vice is its tenacity of life, over- 
coming every effort looking to its eradication, and its tendency to 
spread, thoroughly entrenching itself with each advance. So, 
care must be taken to plant it just where it is wanted forever. 
It is said that the continuous breakiug up the roots in winter with 
a turn plow, and allowing hogs to teed upon them, is-a most 
effective way of destroying it. Every one who is growing it, 
praises it. it would be well, however, to test it thoroughly on a 
small scale before giving your entire plantation to it. 

Recent experiments made at Royal Agricultural College, in 
England, with different kind of fertilizers upon grasses, gave fol- 
lowing conclusions: l 

First—The effects of nitrate of soda and of sulphate of am- 
monia, were equal and surpassed all the other manures used. 

Second—Superphosphates gave better results than ground min- 
eral phosphates. 

Third—Lime, both as quicklime. and gypsum, very largely 
increased the yield of grass over the produce of the unmannured 
plots. ` 
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With a view of determining the best manure adapted to Irish 
potatoes, the following partial experiments were made: 

Eleven rows, ninety feet long, two feet wide, were laid off and 
planted with the Early Rose variety, and the following manures 
used: 

No. 1—Nothing. 
No. 2—One pound nitrate soda. 
= One pound nitrate soda. 
No. 8 f *  super-phosphate. 


: A *  muriate potash. 
No. 4 One pound super-phosphate. 
ls 2 *  muriate potash. 


No. 5—One pound muriate potash. 
No. 6—Nothing. 
No. 7—Two pounds cotton seed meal. 
Two pounds cotton seed meal. 
No. 8/ One € super-phosphate- 
66 


(t muriate potash. 
+ One pound super-phosphate. 
UNO. D Ic a) cg 
7 : muriate potash. 


No. 10—One pound muriate potash. 
No. 11—Nothing. 


From the start those manured with nitrogenous fertilizers, did 
the best both in size and quantity of tops and tubers. 

They were planted in February and early in April we began to 
eat them. We could see no difference between those of numbers 
five and six. In fact, cotton seed meal, especially with super- 
phosphate, upon this soil, seemed to answer all the requirements 
of ihis piant. ; 

But conclusions drawn from experiments upon potatoes in our 
soil and climate cannot be used with impunity upon another. 
No plant better illustrates the effects of soil and climate upon its 
growth and quality,fthan the Irish potato; occurring native in 
the deep valleys and canyons of the Eastern Rocky Mountains, 
from Colorado through Mexico, and into the higher mountains of 
South America, it is nowhere found with large tubers. Tubers 
the size of acorns, of all colors and shapes, only, are found. 

Its white flowers and small leaves, sufficiently indicate the 
plant. The valleys where they are found are from five thousand 
to eight thousand feet above sea-level—always cool—sometimes 
cold—very dry—sometimes so dry that plants remain dormant 
for years, and then spring into a renewed vigor at the coming of 
rain. 
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Cultivation so changed the habits of this plant, that the 
improved varieties, it is said, will not grow in the same soil in 
which wild ones thrive, while even several thousand feet above, 
the improved sorts grow to a large size, and excellent quality. 

Many botanists think, from this, that these wild tubers have, 
in time, been washed down from a higher and more congenial 
soil and clime to one where they can maintain an existence only. 

It is now well-known to the cattle men of this country that 
the cultivated varieties cannot always be made to succeed where 
wild ones are found growing. 

The results of our experiments so fully agree with those 
recently made by Mr. Russell Swanwick, Cirencester, England, 
under direction of Dr. E. W. Prevost, professor of chemistry in 
Royal Agricultural College, that we cannot refrain from giving a 
short notice of them: 

His plot without manure produced seven tons and four hun- 
dred pounds per acre. Farm yard manure yielded ten tons and 
two hundred pounds. There were twelve other plots—seven of 
which contained sulphate of ammonia, and all of these exceeded in 
yield that of stable manure. The largest yield and profit—twelve 
tons and twelve hundred pounds per acre—was from application of 
superphosphate and sulphate ammonia. “This, remarks Mr. Swan- 
wick,” “looks asif some form of nitrogen, ready for immediate 
use by the plant, were necessary for its early growth, and a more 
slowly-decomposing form of nitrogen, necessary to carry on the - 
later growth. Sulphate ammonia is seen throughout to have had 
a remarkable effect, especially, when in conjunction with a 
soluble phosphate.” , 

In our experiments we found nearly similar results. Cotton 
seed meal effecting for us what the sulphate ammonia did for Mr. 
Swanwick. 

The growing of early potatoes for market in our State, has 
become a considerable business, and is on the increase—hence we 
give above experiments, by way of a few suggestions, to pioneers 
of this laudable enterprise. 

We also append the following remarks of Dr. Lewis E. Stur- 
dervant (Director of New York Experimental Station) before the 
Farmer’s Club of Elmira, New York. Some of my experiments 
with potatoes have already given interesting results: 

“ Take a potato, he says, peel it heavily, and plant the peeled 
potato in dry soil The shoots will grow. This shows that the, 
potato shoots penetrate further into the potato than we have: 
generally believed. Now plant potato peelings. We observe 
that the plant is feeble in early growth, and late in for- 
mation of tuber. Now plant large, flat pieces of potato. We 
observe at date a good growth, a moderate formation of tubers. 
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Now plant single eyes cut deeply. We observe that these form 
vigorous plants, and early and prolific tuber formation. Plant 
now potato shoots laid in the row; we observe very early forma- 
tion of potato and prolificacy, with moderate leaf growth. What 
do these facts indicate? This, that the depth of the cutting of 
the eye has more influence on the crop thai the size of the seed. 
In like manner, as we investigate the potato crop, we see marked 
indieations — at date, for we are not reporting results, but 
progress—that single eyes, cut deeply, are superior for seed in 
every respect to pieces of potato or whole potatoes; that the 
deeper the cut the better and earlier the crop, and hence that 
large potatoes, if preferable for seed, probably derive their 
advantage from the eyes being deeper than are the eyes from 
small potatoes, for long sprouts give us earlier potato formation 
"than short sprouts, and the eyes have certain analogical resem- 
blanee to the shoots which they originate." 


EXPERIMENTS IN WHEAT. 


In October a bushel of each “ Bill Dallas ” wheat and “ Sparks 
Swamp” wheat was received from the Agricultural Department 
at Washington. 

Of the * Bill Dallas" Messrs. Mark W. Johnson & COo., of 
Atlanta, Georgia, says: “ After thoroughly testing the variety 
usually known as the “ Bill Dallas Rust Proof Wheat,” we 
unhesitatingly pronounce it the surest cropper yet originated— 
having lost only one crop in ten years, and that from the fly or 
some insect, not rust. We have never known it to rust. Itis 
classed by millers as between a white and amber wheat, yielding 
first-class flour. It appears to be a hybrid—a smooth-bearded 
wheat with almost invariably some bearded-heads cropping out | 
amongst it. The crop just harvested shows the largest yield of any 
variety in this section—the yields so far reported being from 
twenty-one and a half to thirty bushels per acre.” 

Hon. J. T. Henderson, Commissioner of Agriculture of Georgia, 
says: “ The Dallas wheat, originated some fifteen years since in 
Edgecomb county, South Carolina, whence it was introduced into 
Georgia, by William Sims and William Dallas, two prominent 
farmers of Lincoln county. It has long been a favorite in that 
and adjoining counties, and has found its way to a few localities 
in other parts of the State. The reports of those who have sown 
it indicate beyond doubt that it is an unusually hardy wheat and 
capable of resisting the attack of rust under any ordinary cir- 
cumstances, and of yielding a fair return of good wheat when 
other and sometimes favorite varieties have been utterly ruined 
by this fungus.” 
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With such recommendations we expected great results, and 
hence took great pains in proper preparation of the ground, seed- 
ing, and manuring. 

The Spark’s Swamp wheat is a red-bearded variety and very 
similar to the Mediteranean, both in appearance and habits of 
growth. It too Aad high recommendations, and. we had hopes 
also of its success. 

Two acres were thoroughly prepared and on each, sixty bushels 
of compost, consisting of equal parts of cotton seed and stable 
manure were evenly spread, and the seed sown at rates of one 
bushel per acre, on November 12th, 1881. Both came up prettily 
and made a fine growth during the mild winter. In February 
each acre was top-dressed with one hundered pounds dissolved 
bone (fourteen per cent. of soluble phosphoric acid). In 
the latter part of February, the Spark’s Swamp wheat began to 
rust, and for several weeks we did not think it would ever 
m uo It rallied greatly in April and presented a fair appear- 
ance in May. The Dallas continued to grow and do well till last 
of April when it was also attacked by the rust, which was how- 
ever mainly confined to the stem. It headed out in May and 
gave promise then of a fine crop, despite the rust. In latter part 
of May both were cut with a reaper and carefully housed. They 
were tüireshed July 8th, with the following results: 

Bill Dallas wheat, ten and one-half bushels. 
Spark's Swamp wheat, five and one-fourth bushels. 

The yield of straw was much larger with the Bill Dallas than 
with the Sparks Swamp wheat. The Dallas has been reserved 
for future seed and will be again experimented with the present 
year. The Sparks was condemned as unworthy of further trial. 


OATS. 


A bushel of Gain’s Winter Oats was also received from the 
Agricultural Department at the same time. 

An acre was prepared at the same time and in the same man- 
ner as those described for wheat. It was also seeded at the same 
time. It came up quickly, and made an excellent stand, but 
spent the entire fall and winter in tillering. Late in the spring 
when the Texas Rust Proof, sown by the side of it, and treated in 
the same way was fairly headed out, this variety had scarcely 
left the ground. It rusted so badly and was so late in maturing 
that it was on June 8rd, cut when in bloom and converted into 
hay. 

Our great enemies here to small grain are rust and drouths just 
at time the full development of heads is taking place. “A dry 
May for a good crop” is a proverb among cotton planters. This 
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is true, in that it enables the farmer to chop out his cotton and 
 putit in excellent condition for growing, but it is true in no other 

sense, and always detrimental to grain and grass crops, particularly 
small grain which is, during this month in our latitude, develop- 
ing only the grain. 

To escape rust we must have early ripening varieties. To 
secure which our seed must come from the south of us with the 
habits of short seasons and rapid growth fully impressed upon 
them. No small grain grown at the North can be relied on here 
until it is thoroughly acclimated. There, it is custom to plant in 
September and October, and reap in June and July. When 
imported to South, it aims to preserve the same habits and hence 
is subjected to attacks of rust and drouths, the latter nearly 
always prevalent during May and June. The reverse of this is 
true with corn. Northern varieties make small growth, mature 
early, giving poor yields. We think we can assert that our 
small grain should come from South, and our corn from North 
when early maturity is desired. 


CORN IN 1881. 
EXPERIMENT FIRST. 


Two acres accurately measured were manured with sixty bush- 
els cotton seed, broadcast, and turned in with turning-plows. 
After breaking up the land, a mixture of two hundred pounds 
cotton seed meal and two hundred pounds dissolved bones was 
applied to each acre, and corn planted. Implements used in 
cultivation: cultivator, Dixie plow, with small mould-board and 
hiller. Results: five hundred pounds fodder and 43.2 bushels corn. 


The cost of manure on two acres.................eess $17 50 
ihe eost of working two acres....................uuese 15 00 
The cost of gathering two Acres.........cceceessee eens 2 00 

Toal OSÍEs ctas dui tinea beet reu Valet CR ace et Ded $94 50 


Value of products: 


500 pounds fodder, at $1.00 . ..................... ee ees $ 5 00 
13,9 bushels corn, at S100 a iio aes 43 90 
Eta 98TH D Los ecc beiud too e Donar Ra aode te cEEE $48 20 


The season was unusually dry, and the corn suffered heavily. 
Such land with above manuring ought to have produced seventy- 
five to eighty bushels. 
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EXPERIMENT SECOND. 


One acre, turned over before planting, received a mixture of 
two hundred pounds cotton seed meal and two hundred pounds 
dissolved bones. Corn planted, and plat divided into two equal 
parts—(a) receiving one hundred pounds superphosphate, and 
(5) one hundred pounds cotton seed meal and two bushels leached 
ashes, 


170 pounds fodder. 


Results of (a)— 10.29 bushels corn. 


= 178 pounds fodder. 
E zu | 12.34 bushels corn. 


Here, too, the long drouth seriously affected the ultimate 
resulis. 


EXPERIMENT THIRD. 


This experiment was made for purpose of testing the theory of 
root pruning. l 

One-fourth of an acre, manured after turning, with a mixture 
of fifty pounds cotton seed meal and fifty pounds dissolved bones, 
was planted in corn, and plat divided into equal parts—(a) 
deeply and closely plowed throughout season with a subsoil plow, 
and (6) shallow cultivation, with hiller. 


. 50 pounds fodder. 

Results: (a)— 2.64 bushels corn. 

(3 | 14 pounds fodder. 
)— 1.8 bushels eorn. 


The results of these experiments seem to be in favor of “ root 
prumng,” and they are more remarkable when we consider that 
this root pruning continued through the long drouth which pre- 
vailed during the month of June. Dr. Lewis Sturdevant, of 
Wauskaukum farm in Massachusetts, is a leading advocate of 
root pruning, and claims a largely increased yield by this method 
over the usual mode of cultivation. The above experiments, 
while rather supporting his theory, by no means prove it; and 
we shall require many others with similar results, before we will 
announce our faith in deep and close plowing of corn during our 
long and dry summers. e 
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EXPERIMENTS IN CORN FOR 1882. 


These experiments were instituted to determine the power of 
corn for gathering its supplies of food from soil and air, and the 
effects of different ingredients of plant food upon its growth. 
Different kinds of plants have different capacities for making use 
of supply of food that soil and air contain. Leguminous crops 
like clover, cow-peas, &c., in some way gather a large amount of 
nitrogen, where cereals such as wheat, oats, rye, &c., would half 
starve tor the lack of it, and this, too, in spite of the fact that 
leguminous plants contain a great deal of nitrogen, and cereals 
relatively little. Hence, a heavy nitrogenous manuring may pay 
well for wheat, &c., and be lost in part on clover, peas, &c. 

Ville has classified plants according to the predominant ingre- 
dient needed by that plant in its manures. He calls wheat, 
barley, rye, oats? &c., nitrogenous plants; peas, beans, clover, 
Lucern, potatoes, &c., potash plants; turnips, radishes, Indian 
corn, sugarcane, &c., phosphoric acid plants. 

From Ville, we should say that corn needed large quantities of 
phosphoric acid. i 

Mr. Lawes has found that cereals have been most helped by 
nitrogen, next by phosphoric acid, and only a little by potash. 
The legumes have responded to mineral manures, especially 
potash, and paid but little attention to nitrogenous manures. 
Turnips have done best on superphosphates, and pototoes have 
demanded potash, along with nitrogen and phosphates, for their 
best development. He classifies corn along with the cereals as a 
nitrogen plant; and in a letter to a leading farmer of this country 
he says: “Itis of very great importance to know to what extent 
Indian corn follows the law of cereals.” 

Mr. Harris, in his book “Talks on Manures,” says we know less 
about manurial requirements of corn than almost any other crop 
we cultivate. Mr. Harris is inclined to class it with cereals, but 
mentions some facts which would indicate that its feeding capaci- 
ties are more like those of the legumes. Mr. Lawes, while classi- 
fying it with cereals, expects that with mineral fertilizers it would, 
during its longer period of growth, get more nitrogen from the 
soil, especially since its growth is continued through that period 
of year when nitrification is greatest. Formulas for corn have 
been given by leading scientific men, varying largely both in cost 
and in quantities of leading ingredients. 

It is evident that men who ought to be well fitted to judge 
differ very widely in their views upon these most important sub- 
jects, and that nothing but actual experiment will bring us the 
certain knowledge that is needed. The above remarks are 
abridged from a" Report on Experiments” by Professor W. O. 
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Atwater in 1878 and 1879 to Connecticut Board of Agriculture. 
It was through his influence that these experiments were under- 
taken not only here, but in nearly every State in the union, by 
private farmers and agricultural colleges. Results of these expe- 
riments, though often discordant, are published yearly for benefit 
of farmers. A very poor piece of sandy land was selected for 
experiment. It is believed that no manure of any kind has ever 
been used on this land—certainly none in the last ten years. 
Plats of one-fortieth of an acre were accurately laid off in rows 
five feet three inches apart. The manure was put out on 20th 
and 23d, no rain intervening, and corn planted on 23d, three feet 
apart in drill. 


The nitrate of soda used contained 16 per veut nitrogen. 


« superphosphate * « 16 « phosphor. acid. 

* muriatic potash “ "i 50 * “. potash. 

« sulphate ammonia s 11 * “ nitrogen. 

« dried blood used £s 11 * ^*€ nitrogen. 
CULTIVATION. 


.May 1st, 1882, with Dixie plow, small mould-board. 
May Lith, 1882, with Ross horse-hoe. 

May 24th, 1882, with hoes. 

May 28th, 188 2, with Dixie plow, small mould-board. 
June 9th, 1882, with horse-hoe. 

June 21st, 1882, with horse-hoe; laid by. 


\ 


.nitrate-soda is exceedingly liable to be washed out of soils 
ticularly in sandy soils—and should always be used in the South 
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EXPERIMENTS IN CORN—1882. 


One-fortieth of an acre to each experiment—Manures broadcasted. 


bd «14 H 
a E £4 Yield Yield 
wt BE - per ag 
ius e E pa S v z TA 9 n 
oF Oo © Oflo2loslox 
Zz |Z ; O do |? kn 
IL OPN Othe. coser t ceni addis Pu | 9 |6 | 360| 940 
2| 1 | 8334 ths Nitrate Soda..... eit tsa aerate cee 914| 714| 370| 290 
3i 2| Ti; lbs Superphosphate ......... Pm 1432411044} 590| 420 
4| 3 | 337 fos Muriate Potash... .... u.nan esne 1034] 8 | 410| 320 
5| 4 [1114 ths (324 Nitrate Soda, 744 Superphosphate)... 20 | 8 | 800} 320 
6| 5 | 715 tbs (335 Nitrate Soda, 3234 Muriate Potash)....| 7 | 7 | 280} 280 
"| 6 1134 lbs (324 Muriate Potash, 74g Superphosphate), 514| 914| 620| 870 
WOINEO pide 418, os sya ch cet te nwa) ang a oa pi es | d 
8| .7 15 Tbs (1114 Mixed Minerals, 324 Nitrate Soda)..|l9 |11 | 760} 440 
9| 8 1834 tbs (1114 Mixed Minerals, 744 Nitrate Soda)..|2412|1014| 980] 420 
10; 9 2216 Ths (1114 Mixed Minerals, 1114 Nitrate Soda).|23 | 9 | 920) 360 
11! Gailllj tbs Mixed Minerals ..................sslese 14151015| 580) 420 
12! 10 14 1-16 ibs (1114 Mixed Minerals, 2 13-16 Sulphate 30 36 1200| 640 
Ammonia). TOME EROR PETER 
13 11 Bs M Mixed Minerals, 55g Sulphate Am- 3914|153/11570 630 
PONE i od ae, ok ite br ciem bes aue us aaces | 
19; 6b111¢ tbs Mixed Minerals.................0.00005. 31 | 9 | 840| 360 


16! 13 116%, tbs (1114 Mixed Minerals, 554 Dried Blood). |33 |17141320] 690 
17| 14 |j921; ths (1114 Mixed Minerals, 1144 Dried Blood) ./45 |21 1800| 840 
18| 15 |9812 Ths (1114 Mixed Minerals, 1675 Dried Blood) [85 320141400! 810 
19| 6c|113% tbs Mixed Minerals........... llus 00000 21151134 860| 450 
20) 00" Nothing cos oouce eee cites ROSA eRe PEE 6 | 734| 2401 310 


By corn, we mean the “slip-shuck ears." 
By stover, we mean fod ier, stalks and outer shuck. 
The slip shuck ear weighed seventy-four pounds to the bushel of corn. 


ihe heavy rains which soon followed the planting of this corn 
appeared to have washed beyond the reach of the roots of the 
young corn much of the nitrate of soda, as at no time during its 
growth could we see that marked difference between those plants 
manured with this chemical and those upon which no manure 
was used, as was the case in every instance where sulphate-am- 
monia and dried blood were used, It has long been known that 
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with great care in the early spring, on account of unusual amount 
of rainfall at this time. Later it may be used with more safety. 
From the above experiments we see that both phosphoric acid 
and nitrogen played important parts. 
After a careful examination of all the experiments so far re- 
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ported upon by Prof. Atwater, we think the discordant results can 
‘be easily explained. In soils, filled with inert nitrogen, in good 
cultivation and condition, the process of nitrification is constantly 
going on. Nitrification consists in the conversion of nitrogenous 
compounds into nitric acid. The necessary conditions are: 1st. 
organic matter containing nitrogen * 2nd, aeration—as oxygen of 
air is indispensable; 3d, the presence of a mild alkali as a carbon- 
ate e. g. lime; 4th, certain degrees of moisture and warmtk. 
"These conditions have been long known, but the manner in which 
nitrification was affected was pointed out in a paper to French 
Academy of Science only a few years since by the two eminent 
chemists, Schlossing and Muntz. These investigators found that 
nitrification of vegetable soils is due to “presence and work of a 
living principle—a vegetable germ—a ferment analogous to 
vinegar germ—that increased by fructification and multiplication 
of itself, that can be isolated and distinguished under the micro- 
scope by its shape, size, and characteristic appearance," and is 
called by them the “nitric ferment." This germ can be destroyed 
like other germs. Chloroform, deprivation of oxygen, heat of 
boiling water, all destroy it. Excessive humidity prevents its 
multiplication. Hence, necessity of underdraining. This nitric 
ferment flourishes best in an earth rich in vegetable matter and 
no soil can be fertile without it. 

Messrs. Th. Schlossing and A. Muntz, in a more recent paper, 
give results of their investigations upon the condition that in- 
fluence the production of nitrates, and thinking it may be interest 
to many of our readers, we here reproduce it from Comptes 
Rendus, vol. LXXXIX, pages 1,074-77: 


RESEARCHES IN NITRIFICATION. 
BY TH. SCHLOESSING AND A. MUNTZ. 
Comptes Rendus, Dec. 22, 1879. 


In this portion of -our work, we propose to investigate the con- 
ditions that influence the production of nitrates. 

Nitrification, like all reactions that accompany the development 
er life of organized beings, is accomplished within definite limits 
of temperature. Below forty-one degrees F, it is excessively 
feeble, if not entirely null. It becomes appreciable towards 
fifty-four degrees F. As the temperature is raised above this 
point, the quantities of nitrate formed are rapidly increased. At 
ninety-eight degrees F, the maximum is reached; the formation 
of the nitrate becomes very abundant, and, at this temperature, 
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phenomena can be observed that would otherwise require months, 
or even years, to be appreciable. In going above ninety-eight 
degrees F, there is a rapid diminution. At one hundred: and 
thirteen degrees F, less nitrate is formed than at fity-nine degrees 
F. At one hundred and twenty-three degrees E, very trifling: 
quantities are obtained. Above one hundred and thirty-one 
degrees F, there is no longer a trace of it. All things being 
equal, in other respects, one can obtain under suitable conditions 
ten times more nitrate at ninety-eight degrees F, than at fifty- 
nine degrees F. ‘Temperature, then, 1s a factor of the utmost 
importance in the production of nitrates. 

Access of oxygen is, as is well known, an essential condition, 
which is, moreover, fully realized in the natural nitre beds. In 
fact, in soils which are in good condition, a superabundance of air 
is always found circulating through the pores and interstices. 
Such is not the case with liquids, in which the air, obliged to 
enter by the open surface, diffuses itself but slowly if the liquids 
are in a state of repose. -Hence, other conditions being the same, 
the amount of nitrates formed is in direct proportion to the super- 
ficial extent of the liquid. In deep liquids the action of the 
organism may be promoted by forcing air into them. 

Ít is well known that a certain degree of moisture is indispens- 
able to nitrification. We have before remarked that desiccation 
in the air has the general effect to kill the nitrie ferment. In all 
cases it absolutely arrests the action of the ferment so long as the 
desiccation continues. Confining the statement to solid mediums 
it is certain that nitrification is so much the more active as the 
degrees of humidity is greater; provided, nevertheless, that the 
medium be not swamped, and that the air can circulate freely 
among its particles; when that point is exceeded, nitrification is 
relaxed, or completely arrested. 

A weak alkalinity in the medium is necessary to the production 
of nitre. In the natural condition it is generally the bicarbonate 
of lime, that performs the office of alkali. Very dilute alkaline 
carbonates produce the same result. But when their degree of 
concentration exceeds two or three thousands they become un- 
favorable to, or even arrest entirely the action of the nitric 
ferment. It is the same with the carbonate of ammonia as with the 
carbonate of lime. ‘This explains the absence of the formation of 
nitrein the well known experiments of Boussingault on liming. 
The addition to the soils experimented upon of small quantities of 
neutral alkaline salts, or salts of alkaline earths, has appeared to 
be without effect. 

Sdils in which nitrates already exist are in general the seat of a 
more active nitrification. This comes not from these nitrates them- 
selves, but from the nitric ferment already developed, and in the 
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height of its activity, that accompanies them; the pre-existing nitre ' 
is only the indication of the presence of the ferment. Hence, in 
sowing the ferment in soils that were identical, except that some 
were exempt from nitrates, and the others received additions of 
variable quantities of pure nitrates, in no case was there any appre- 
ciable difference in the proportion of nitric acid formed. 

It is well known that the presence of an organic material is 
necessary. Carbonaceous substances the most diverse, sugar, 
glycerine, alcohol, tartaric acid, albumine, &c., can furnish the 
carbon indispensable to this reaction, as well as the remains of 
organic matters, or the humus of the soil. The proportion is 
variable between the quantities of carbonic acid produced simul- 
taneously. The part thus taken by the organic material is yet to ` 
be determined. We are of the opinion that the nitric ferment 
derives from this its carbonaceous element, and takes a large part 

in its destruction. 

Nitrification takes place with an intensity sensibly equal in 
obscurity, and in places feebly lighted; but, in stronger light, 
there is, as Warrington has observed, a aked relaxation, that 
we believe due to some secondary phenomena. In the soil, where 
the surface particles are alone subjected to direct light, this in- 
fluence cannot be considerable. 

It will thus be seen that such of our soils that are rich-in veg- 
etable matter, containing a small quantity of lime, under the 
influence of our long and moderately dry summers and constantly 
aerated by careful cultivation, are the theatres of great chemical 
changes; prominent among which is the production of a large 
amount of nitric acid. If these soils be occupied by corn or cotton 
from March or April till late in the fall, it is evident that these 
crops may get the entire benefit of this nitrification and will need 
but small additions ef nitrogen in these manures. Further Mr. 
Lawes has shown by experiment (See results of his experiments, 
page —) that nitrates were formed most abundantly in summer 
and autumn and, and little if any in winter and spring. He has 
further shown that a bare fallow during summer favors the pro- 
duction of nitrates, but if the fallow be left bare during winter, a 
serious loss of nitrates engues by drainage. The application of 
these facts we think throws a flood of light upon many phenomena 
hitherto but imperfectly understood. Let us apply them to corn: 
This plant belongs to the cereals, and the known demand of wheat, 
oats, barley, etc., for nitrogen, has established a law providing for 
an abundance of nitrogen in all manures prepared for these crops. 
Corn was classed with them, but it has been found that it does not 
always respond to larger doses of nitrogen. Why not? unlike the 
other cereals, it is planted in spring and not gathered until late in 
the fall, thus getting the benefit of all the nitric acid produced 


52 


: during this time. It does not respond to the nitrógenous manures, 
not that it does not need them, but because from amounts furnish- 
ed by rains, from atmosphere and from soils, by nitrification, ample 
amounts are supplied for wants of the plant: On poor sandy soils 
destitute of vegetable matter, we should suspect nitrogenous man- 
ures of a permanent character would always pay, as in our exper- 
iments; especially if properly combind with phosphates snd potash. 
If mineral manures are wanting, even in soils filled with vegetable 
matter, corn will not thrive, since in absence of these it is unable 
to utilize all the nitric acid formed and the latter appears in the 
drainage water. Evidently these mineral manures are here needed 
and we expect those soils responding so wellto mineral manures 
fulfill the above conditions. These facts show, we think conclusive- 
ly, why corn gives different responses to different manures on 
different soils. 

To cotton, the above remarks are also applieable. The cotton 
plant as a whole contains a large amount of nitrogen; while we 
know but à small amountis necessary in the manures best adapted 
to it; and this smallamount must be mixed with alarge quantity 
of phosphorie acid Why cotton does not require even as much 
nitrogen as corn, may we think be explained on two grounds. 
. First, we cultivate much oftener and laterin the season than corn, 
aerating and inducing greater nitrification and second its period of 
active growth extends further into the season than corn, and thus 
it gets the benefit of the heavey nitrification of late summer and 
early fall. 

We think the above will explain the source ofalarge amount 
of nitrogen found in the cotton plant. 

The ease and rapidity with whieh the grasses, (principally Crab 
Grass), take possession of our corn fields in late summer and fall, 
after the cessation of growth by the corn,is often noticeable. 
Grasses flourish the best, when suptied with heavy doses of nit- 
trates. May not the nitric acid now so abundantly formed be the 
cause of ;the luxuriance of the grass? Again experience has 
taught us that our cow peas do best when planted late. Now the 
pea is regarded as a renovator of soils—indeed is still believed 
by many to have the power of assimülating nitrogen from air 
through its foliage and storing it in plant, ready when turned 
under, on account of its succulent nature to give it to the growing 
crop. May not the true explanation of its success as a late crop, 
and as a renovator of soils, be, that it finds abundant supplies of 
nitric acid at this season which it could not obtain earlier and 
storing it away in large quantities, is ready when decay comes to 
yield*it up in an easily assimilable form. 

Another thought on this subject. Our long dry summers with- 
out rains, while destructive to cotton and corn are followed by 
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excellent small grain crops, especially if latter are grown upon 
fallow land or those just occupied by cotton and corn. The ex- 
planation may be, that the large amounts of nitric acid formed 
during the summer and fall, remaining unused in the upper layers 
of the soil, is ready, when dissolved by the rains of winter, to be 
used by the small grain. In this way the large small grain crop 
, Just harvested may be explained. 

If all this be so, then we can draw some praetical eonclusions. 

1. viz: Continuous cultivation develops an inerease of nitrifi- 
cation, therefore we should aim to cultivate as long as safe to the 

lant. 

" 9. If nitric acid formed during the summer and fall, is not util- 
ized by growing crop, it will, if ground is unoccupied during the 
winter, be carried off by drainage. The custom of leaving our 
cotton fields bare and naked during winter, and the loss of nitrates 
by drainage may account for our exhausted soils. Surely some- 
thing of this sort must be at work to deplete the fertility, since 
we know that the lint shipped from a plantation carries away an 
insignificant amount of fertilizing ingredients. 

3. The necessity of restoring humus to our soils, which can be 
best obtained by a rotation which shall include the turning under 
of a green crop during the course. 


COTTON FOR 1881. 


Dr. Zellner, of Ashville, St. Clair county, Alabama, has for 
several years, been improving his cotton by yearly selections. 
His efforts have been so successful as to merit for this improved 
cotton the name of Zellner cotton. Several hundred bushels of 
his seed have been purchased by the Agricultural Department at 
Washington and dis'ributed among the planters of the South. 
This variety of cotton seed was used exclusively in our experi- 
ments. It fact, several small experiments were made for the 
purpose of testing the excellence of this variety of cotton, in its 
varions stages of improvement. Through kindness of Dr. Zellner, : 
we received small packages of seed, viz: 

No. 1—Marked “sixth year selection, improved seed from lint, 
large bolled, prolific." 

No. 2—Marked “fifth year selection from seed.” 

No. 39— Marked “very special selection of cluster." : 

These seed were planted 15th of April, and nianured and culti- 
vated with great care. Results—Twenty-two, nineteen and one 
hundred and thirty-four pounds respectively, of seed cotton. The 
seed from each of these plants were saved separately and. will be 
used in our experiment the ensuing year. Besides this six 
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pounds of the best cotton from each patch, was selected and seed 
therefrom saved for future improvement. 
The regular experiments in cotton consisted of five acres, 
(designated No. 1, 2, 3, 4 and 5,) and some small outside patches. 
Besides the regular acre experiments, the following was also 
made with the hope of results of some practical importance to our 
farmers. A small plat (size not accurately measured) was man- 
ured with cotton seed meal and dissolved bone, at the rate of two 
‘hundred pounds of each to the acre, well prepared and planted. 
There were eighteen rows of equal length and breadth on the 
plat. After the cotton was up every alternate row, beginning 
with first, was blocked out one hoe width, and every alternate 
row, beginning with second, was chopped to a stand of one and 
two stalks to a hill. The other culture was alike. Calling the 
odd alternate rows (a) and the even (6), we found that (a) nine 
rows, gave eighty-eight pounds seed cotton, (6) nine rows, gave 
eighty-five pounds seed cotton— results so closely agreeing, that 
no conclusions of a practical nature can be drawn. 
The outside patches above mentioned yielded eight hundred 
and twenty-four pounds seed cotton. : 


ACRE EXPERIMENTS IN COTTON. 
NUMBER OXE. 


This aere was treated before breaking with a compost of 
Twenty bushels leaf mould. 
Twenty bushels cotton seed. 
Forty bushels stable manure. ; 
Four hundred pounds super-phosphate. 

Divided, after planting, into two parts, (a) eighteen rows 
planted with Dr. Zellner's first selection of seed, and (5) twenty- 
two rows of Dr. Zellner’s second selection of seed. The acre sub- 
sequently received in drill beside the cotton, two hundred pounds 
of cotton seed meal and two hundred pounds dissolved bones. 


Results of (2)--422 pounds seed cotton. 
(6)—i64 HS c6 « 


NUMBER TWO. 


This acre was manured in drill at planting, with two hundred ' 
pounds cotton seed meal and two hundred pounds dissolved bones, 
and at third plowing, June lith, received alongside of cotton a 
mixture of one hundred pounds cotton seed meal and one hundred 
pounds dissolved bones. Zellner’s seed of our selection was here 
used. 

Results—1,195 pounds seed cotton. 


95 
NUMBER THREE. 


Received in drill at planting two hundred and eighteen pounds 
cotton seed meal and two hundred and eighteen pounds dissolved 
bones, and at third plowing, June 9th, a further manuring of one 
hundred and nine pounds of each of above was given alongside of 
cotton. Zellner seed of our selection used 

- Result—953 pounds seed cotton. 


NUMBER FOUR. 


This was a bottom acre and our efforts were spent in trying to 
induce a very large yield upon it. Accordingly we gave it the 
same manuring as Number one acre. (Seeabove). Results, 1766 
pounds of seed cotton. 

The drouth which prevailed during a greater part of the sum- 
mer, effected Numbers one, two and three, which were upland. 
Previously these acres under similar treatment have yielded on 
an average of one bale to the acre. Number four, though in the 
bottom, escaped not the drouth without some detriment, since 


the record shows that it yielded under similar treatment in 1880, 
2,200 pounds of seed cotton. 


NUMBER FIVE. 


This acre was devoted to a series of experiments for purpose of 
testing the following questions: 

First—Which of the valuable ingredients of manure, nitrogen, 
{or ammonia) phosphoric acid and potash, are needed by cotton 
on our soil ? 

Second—Which form of nitrogen is best adapted to require- 
ments of cotton—the nitrogen being furnished in form of nitrate 
of soda—sulphate of ammonia, dried blood and cotton seed 
meal? And, 

Third—If nitrogen is needed what amount is necessary to make 
a maximum crop at greatest profit? 

In use of these nitrogenous manures, such quantities of each 
were taken so as to give equal amounts of nitrogen. The following 
is the composition of the nitrogenous manures used: 


Nitrate soda contained........ 16 per cent. nitrogen. 
Sulphate ammonia contained 21 ^ «“ ts 
Droed blood ieieecerecscessosesees Ile cw « 
Cotton seed meal.............. TE g « 


Such quantities of these were taken as to represent twenty-four 
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pounds, forty-eight pounds and seventy-two pounds of nitrogen 
per acre, or one, two and three rations of nitrogen. - 

The cost of nitrogen per pound was twenty-five cents in nitrate 
soda, twenty-four cents in sulphate ammonia, twenty cents in 
dried blood, and fourteen cents in cotton seed meal. So that 
equal rations of nitrogen in different forms, varied greatly in cost. 
But our object was to learn, if possible, the preference of cotton 
for the various forms of nitrogen, and to determine only incident- 
ally its cheapest form. 


The acre was laid off in rows three feet wide and seventy yards 
long, and three rows taken for each experiment. I append below 
first the experiments and then the results, giving the time and 
amounts of each picking. 


*No. 1, three rows—Nothing. 
No. 2, three rows—74 péunds nitrate soda. 
*No. 8, three rows—15 pounds super-phosphate. 
*No. 4, three rows—74 pounds muriate potash. 
i ( 74 pounds nitrate soda. 
TNO By areo KOWE A pounds superphosphate. 
4 pounds nitrate soda. 
74 pounds muriate potash. 
15 pounds super-phosphate. | mixed 
74% pounds muriate soda. minerals. 
74 pounds nitrate soda. 
mixed minerals. 
18 pounds cotton seed meal. 
mixed minerals. 
*No. 10, three rows | 15 pounds nitrate soda. 
mixed minerals. 
*No. 11, three rows—Nothing. 
36 pounds cotton seed meal. 
T " a 
No. 12, three rows | mixed minerals. 
1 I 
No. 13, three rows 224 pounds mune pua 
) mixed minerals. 
No. 14, three rows 94 pounds cotton seed meal. 
mixed minerals. 
58 pounds sulphate ammonia. 
mixed minerals. 
11i pounds sulphate ammonia. 
No. 16, three rows4 nixe dup 
16i pounds sulphate ammonia. 
No. 17, three rows | S MORES 
114 pounds dried blood. 
mixed minerals. 


*No. 6, three rows 
*No. 7, three rows 
*No. 8, three rows 


No. 9, three rows 


' 
L 
| 
| 
| 


*No. 15, three rows } 


No. 18, three rows | 
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224 pounds dried blood. 
mixed minerals. d 
*No. 20, three rows | 332 pounds dried blood. 
mixed minerals. 
*No. 21, three rows—18 pounds cotton seed meal. 
18 pounds cotton seed meal. 
Rd d d | 18 pounds Etiwan dissolved bone. 
*No. 23, three rows--Nothing. 
Those plats marked * were prepared and planted May 14th, 
the others May 17th, no rain intervening. 
By mixed minerals i in all of the above plats, we mean fifteen 
pounds superphosphate and seven and one-half pounds muriate 
otash. 
d The superphosphate used contained 16 per cent. phosphoric 
acid, except in Experiment 22. The Etiwan bone there used 
contained 14 per cent. The muriatg of potash contained 50 per 
cent. potash. 


*No. 19, three rows | 


RESULTS OF EXPERIMENTS WITH TIME, AND AMOUNTS OF 
EACH PICKING, &C. 


El Ba | Pe | Be | 28 | Ex | Pa | 98 | a 
3B Sa | on | $5 | $- | $8 | 25 | %8 ae 
Zi US | ca | Ss | 231.38 " ANC TEN 
+ 3o O Oo i 
g| 2 Be uo pxwoelaso | eS | eg 
1] 9 Ibs.| 7 Ibs} 4 Ibs. 3 lbs| 2 Ibs. 1g ibs) = 36 Ibs.| 58616 Ibs. 
2| 6 191 8 5 21 1 805 
3 214 14 7 3 2 3 5014 11614 
4 3 7 8 3 a |1 2412 | 5631 
521 2617 [10 5 4 3 691g [159815 
614 1 8 3 3 lig 403 93114 
71 1615 11 3 3 215 53 1219 
821 2212 10 "n 5 4 67 54 
9113 17 1l 5 5 314 |543 ` 12531% 
1014 16 i2 8 6 5 61 1403 
11 5 BK 3 1 ME nd 15. 245 
121314  |19 15 8 B |5 66 1518 
13/10 5 li 7 7 4 54 1248 
14 : 13 14 8 8 415 0815 ib 
151 17 1] 5 9 212 (4817 1111544 
16|I3 16 : 14 6 2% 6 ay? 1265 
17113 15 9 6 5 23, šo 116136 
18120 19 10 4 3 3 59.1357 
1914 1415 19 7 5 4 5615 129915 
20/10 14 946 7 5 316 49 1127 
21i 8 11 9 3 2 2 35 805 
29/125 14 9 5 4 2 59 1351 
29| 4 6 4 3i 114 14 [191 44814 
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. REPLIES TO FIRST QUESTIONS. 


POTASH. 


The first question propounded ; which of the valuableingredients 
is needed by our soil, is answered very emphatically by experiments 
from onetoten. Potash, as indicated by these experiments, is not 
needed by cotton on this soil. Number 1, where nothing is used 
yields 5864 lbs. per acre. Where number 4, with over 70 lbs. 
Potash to acre, yields only 56341bs. Againnumber 5, with Nitrate 
of Soda and Superphosphate, yields 15984 lbs. per acre, while 
number 8, with same ingredients, plus 70 lbs. Potash per acre: 
gives only 1541 lbs. per acre—differences due evidently to nature ` 
of soil. These experiments are confirmatory of others previously 
made, and while we have not the data on which to base an unqual- 
ified assertion in regard to most of the soils of our State as to 
their want of potash for growme cotton— still we are constrained 
to believe that much of the potash now sold in our State, is as 
utterly worthless in its effects as that used above. With the ex- 
E of the southern portion of our State, and that part lying 
within the belt of the true drift (and about these I am yet in 
doubt), it may be safely asserted I think, that for growing cotton, 
our State as a whole, does not need potassic fertilizers. We make 
this assertion because our markets contain fertilizers with or with- 
out potash which are used by our.farmers indiscriminately, and so 
far as I have observed, without any apparent difference in favor 
of those containing potash. If then, our soils do not need potash 
we evidently lose the money paid for this ingredient in our fertil- 
izer. Merryman’s Ammoniated Superphosphate, one of the most 
popular and reliable of all the fertilizers sold in this State and 
Georgia, has never contained any potash. Of course my remark 
above must not be construed to apply literally to every field and 
every patch. Experiments upon every field and patch would 
have to be made before such an assertion could be affirmed. But 
I do not think that any large portion of land as a whole, is ben- 
efited by application of potash as manures. 


PHOSPHORIC ACID. 


If these experiments responded negatively in regard to wants 
of this soil for potash, they gave positive assurances of the abso- 
lute need of phosphoric acid by this soil for cotton. Number 3, 
whereonly a superphosphate was used yielded 1161 Ibs. per acre; 
an increase of 575 lbs. over number 1, where nothing was used. 
In fact we find phosphoric acid to be the leading ingredient in ma- 
nures for cotton, and imitating the example of Prof. Ville, we 
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should pronounce it the “ dominant” one. Especially is this the 
case in the older cotton States, where crops of cotton have been 
almost anually removed, for over a half century. This constant 
growing of a single crop, and the denudation of the surface, sub- 
jected so long toa clean culture, have tended to well nigh exhaust 
the quantity of available phosphoric acid which these soils origin- 
ally possessed. Hence, trom Virginia to Mississippi superphos- 
phates are more or less universally used, and their growing popu- 
larity attests their high value as a manure for cotton. 


VALUE OF PHOSPHORIC ACID IN SEED COTTON. 


We have for several years experimented with the view of de- 
termining the rates of seed cotton produced to the phosphoric 
acid used. By examining closely the results of above experi- 
ments we can find out approximately the number of pounds of 
seed cotton which one pound of plosphoric acid produced. In 
experiment number 3, fifteen pounds of superphosphate contain- 
ing sixteen per cent. phosphoric acid or 2.4 pounds yielded 
an excess over number 1, of twenty-five pounds of seed cotton or 
a little over ten pounds to one pound of phosphoric acid used. 
In number 7, regarding the potash as being of no influence, we have 
comparing with number 1, a gain of over eleven pounds of seed 
cotton to one of acid. Compare twenty-one and twenty-two, and 
the gainis ten pounds. Hence we may in the above put ten 
pounds of seed cotton as about the average of the yield of one 
pound of phosphoric acid. Previous experiments have given 
from nine to ten pounds. One pound of available phosphoric acid 
is valued by the Department of Agriculture of Georgia, at 123 cts. 
per pound. Assuming this valuation as our basis, (though we 
think it too high), then ten pounds of seed cotton cost us in phos- 
phoric acid 123 cts. or 14 cts. per pound. Thisis the apparent cost 
of cotton with superphosphate alone. When the latter 1s prop- 
erly combined with nitrogenous matter, the yield, as we shall 
presently notice, is greater. Whenever, therefore, a farmer uses 
a superphosphate containing 12 per cent. of available phosphoric 
acid, at rate of 200 pounds per acre, (other circumstances being 
favorable), he should expect to get an increase in his crop of at 
least 240 pounds to the acre. Another benefit which accrues 
from the use of superphosphate, is the early maturity of, the crop. 
This is especially desirable in the lower cotton States since we 
are nearly always, more or less disturbed by the worms late in 
the season. Theuse of superphosphates so hastens the maturity 
of the crop, as to often place the latter beyond hurt from an at- 
tack of the caterpillar. A close examination of above results 
will show, that when superphosphates, (except those used with 
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excessive quantities of nitrogen) were used, the larger part of the 
crop was gathered before October 1st. Compare experiments 2, 
5, 7, and 22. 


NITROGEN 


Is also needed by this soil for cotton, but its effect is not so 
marked as those of phosphoric acid. Experiment number 2, 
gains nine and one-half lbs. over number 1, an amount charge- 
able entirely to seven and one-half lbs. of nitrate of soda—or 
at rate of 2184 lbs. per acre, while number 5 gains nineteen 
lbs. over number 3, or 438 lbs. per acre. The excess of number 
21 over 23, is sixteen and one-half lbs.—but since cotton seed 
meal contains 3 per cent. phosphoric acid, a part of this increase 
is properly chargeable to it. Deducting this at rate of ten lbs. 
of seed cotton for one of phosphoric acid, and we will have nearly 
eleven and one-half lbs. as increase due, to nitrogen of the cotton 
seed meal. Thereseems to be a positive increment for nitrogen alone 
and a higher one when properly combined with phosphoric acid 
e. g. the positive increment for nitrogen alone in number 2, is nine 
and one-half Ibs. of seed cotton for every twelve lbs. nitrogen used 
We have al ready placed the value of one Ib. of phosphoric acid 
at ten lbs. seed cotton. Applying these two values to number 5 
we should have 344 Ibs. as the increase over number 1, but we 
find in reality 44 lbs, leaving nine and one-half lbs. to be ac- 
counted for in some other way, which we believe is due also to 
nitrogen having in this instance been more fully utilized on ac- 
count of phosphoric acid present, than in number 2. Alone, by 
experiment 2, one lb. of nitrogen yields about eight lbs. seed 
cotton. Combined in number 5, after deducting twenty-five lbs. 
for phosphorie acid, one lb. yields about double that amount. 
From the above results, it would be fair to assume, that when 
smaH quantities of nitrogenous manures are used that every lb. 
of nitrogen should be expected to yield from eight to ten lbs. of 
seed cotton. Nitrogen,as above stated, varies greatly in cost, 
fourteen cents in cotton seed meal to twenty-five cents per lb. 
in nitrate of soda, and therefore, we cannot assign to it a fixed 
price and deduce therefrom the cost of increase of seed cotton, 
unless we knew the exact yield of nitrogen in its various forms. 
But since this is entrenching upon the other questions asked of 
our experiments we will defer further consideration until-they are 
noticed. | . 


RESULTS. 


Summing up our results, we would say that, for cotton on our 
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soils potash has but little or no effect, nitrogen more and phosphoric 
acid most of all. Further, to get the greatest results nitrogen and 
phosphoric acid must be used conjointly. The exact proportion 
of combination will be asked of some experiments next year, 
while the form in which the nirogen should be presented to the 
plant, is the second question propounded to these experiments. 


QUESTION SECOND. 


| 


WHICH FORM OF NITROGEN IS BEST ADAPTED TO REQUIREMENTS OF 
COTTON ? 


In above experiments nitrogen, in forms of nitrate soda, sul- 
phate ammonia, dried blood, and cotton seed meal, was used. 
Such quantities of each were taken as to represent equal amounts 
of nitrogen. One, two and three rations of each, with mixed 
minerals, were used. Let us tabulate each. 


Results of one ration, at rate of twenty-four pounds of nitrogen 
per acre: 


No. 874 pounds nitrate of soda produced.......pounds 47 


9—18 pounds cotton seed meal.................. u 544 
15—53 pounds sulphate ammonia............ A JE iea 
18—114 pounds dried blood ....................... « 59 

icc uec 229 


Results of two rations, at rate of forty-eight pounds of nitrogen 
per acre: : 


No. 10—15 pounds nitrate of soda.................. pounds 61 


12—36 pounds cotton seed meal ............... t 66 

16—114 pounds sulphate ammonia............ « 55 

19—224 pounds dried blood ..................... « — B6i 
yc —X—— t M 2384 


Results of three rations, at rate of seventy-two pounds of 
nitrogen per acre: 


No. 13—224 pounds nitrate of soda.................pounds 54 


14—54 pounds cotton seed meal................ 584 
17—164 pounds sulphate ammonia............ « — B0& 


920—333 pounds dried blood......... ubica « 49 


Totales sexes eec stis co eire ceteras DOUIIdS 212 
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A simple inspection of above assures at once that nothing is 
gained by adding large quantities of nitrogen in any form to 
mannres for cotton. Weare even of the opinion that the one 
ration of twenty-four pounds of nitrogen is too much, and may 
be reduced one-half without material reduction of yield. This 
fact is a very gratifying one, since nitrogen is the most costly 
ingredient of all fertilizers, and is growing scarcer and scarcer 
each year; and while large quantities of it are deemed necessary 
for the raising of small grain, and must be had, at any price, for 
the production of the bread of the world, the cotton planter, 
with proper economy, can read with indifference the market 
reports of the steady advance of this valuable element. Another 
gratifying fact is also presented by these experiments. Nitrogen 
at fourteen cents per pound in our cotton seed meal, (giving no 
value to its three per cent. of phosphoric acid and two per cent. 
of potash,) yields on an average nearly as much as nitrogen in 
nitrate of soda (which costs twenty-five cents per pound,) and 
more than that in sulphate of ammonia and dried blood. (See 
table in Professor Atwater’s letter.) Hence its value in cotton 
seed meal, as a fertilizer for cotton, is but little inferior, if not 
the equal, of nitrogen, in that form which is universally acknowl- 
edged to be the best and highest, viz—nitrate of soda. There- 
fore I say, with proper economy, with proper utilization of his 
own cotton seed, supplemented by such home-made manures (rich 
in nitrogen,) as can be made and saved upon every plantation, 
the southern planter needs no imported nitrogen to grow his 
crops. 

When we remember the proximity of the large phosphate beds 
of Charleston, South Carolina, out of which are made nearly all 
of the superphosphates which supply our soils with that much 
needed ingredient, phosphorie acid; when we remember that our 
chief staple can be furnished with all the needed nitrogen from 
home resources, and that potash when needed can be obtained 
from the ashes of our extensive forests, thus furnishing from 
southern soil all the needful ingredients to grow our southern 
staple, itis with feelings of pride and pleasure that we contem- 
plate the vast capabilities and magnificent possibilities of south- 
ern agriculture in the near future. 

I append herewith a letter touching the abeve from Professor 
W. O. Atwater of Middletown University, Connecticut, who has 
been for years an earnest and patient laborer in the investigation 
of agricultural matters, both in the field and laboratory: 
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WESLEYAN UNIVERSITY, 
MIDDLETOWN,Conw.,, Jan. 5, 1882. 


Professor W. C. Stubbs, 
Alabama Agricultural and Mechanical College: t 


My Dzar Sir: Your favor of the 30th ultimo, with report of special nitrogen 
experiments with cotton, is just at hand. Please accept thanks for same. 

The results seem to me very interesting and valuable The potash as you say 
appears to have very little effect, the nitrogen more, and the phosphoric acid most 
of all. In how far these facts are factors of the soil, and to what extent they are 
due to the feeding capacity of the plant, are things to be further investigated, of 
course. Itis, however, interesting to note that while the one-third nitrogen ration 
in each of the three nitrogen groups materially increases-the yield, or at least 
appears to, the yield, instead of rising with the larger applications of nitrogen, 
actually falls. I have put your figures together so as to show this. 

Assuming the yield on plat number seven, to represent what would be the 
yield in each case with superphosphate and potash salt, we have yields of cotton 
and gains due to nitrogenous fertilizers as follows: 


Nitrogenous Fertilizers. ii 24 Ibs. 4 s D ud mae 72 Ibs. 
Nitrate of BOdAR.. esci pex 1,545 pounds. 1,403 pounds. 1,242 pounds. 
Sulphate of ammonia ......... 1,115 1,265 1,162 
Dried blood...... dE tom 1.357 1,300 1,127 

Average of above......... 1,338 1,323 1,177 
Mixed minerals........... ... 1,218 1,218 1,219 
Gain from nitrogen........ 119 102 —42 
Cotton seed m.2l.............. 1,253 1,518 1,345 
Mixed minerals............... 1,219 1,219 1,219 
Gain from nitrogen....... 34 299 126 


Thus in the nitrate-of-soda group, numbers eight, ten, and thirteen, the number 
eight, with twenty-four pounds of nitrogen per acre, shows an increase of over 
three hundred pounds over number seven, “mixed minerals,” while in numbers 
ten and thirteen the amount decreases so as to show with seventy-two pounds of 
nitrogen in number thirteen no increase over number six. 

The results with the sulphate-of-ammonia group show. practically no increase, 
indeed, if anything, a falling off of nitrogen. Nor are they much more favorable 
with dried blood; indeed, here, while there is a slight gain with the one-third 
ration, the others fall off until with the full ration there is a décided decrease, as 
compared with the yield with no nitrogen at all. 

In short, one can almost say that the more nitrogen there is applied, the less 
cotton is produced. i 

These figures agree very emphatically in testifying that the large.quantities of 
nitrogen in the commercial forms were very unprofitable. 

The figures for cotton seed meal are striking. 

Lumping the gains with the several nitrogenous materials together, we have 
more with this than with either sulphate of ammonia or dried blood, and about 
the same as with nitrate of soda. "Thus the total yields are : 
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Nitrate Soda. | Sulph. Amm'a. | Dried Blood. |Cotton seed Meal 
Tg Ration 1545 1116 1357 1258 
4 CO 1403 1265 1300 1518 . 
Fall * 1242 1162 1127 1345 
Sum. | 4190 | 3042 | 3774 | 4116 


That is to say according to the testimony of these experiments. 


1. In return for twenty-four pounds of nitrogen per acre in Commercial Fertil- 
izers, which would cost near the large sea-board markets at present prices, cash, 
say (twenty-four pounds, at twenty-five cents per pound, six dollars, and in the 
interior on time a good deal more, you get, on the average, one hundred and 
nineteen pounds of cotton. When you double the amount of nitrogen, you get 
less increase; trebling it, you have a loss, 


2. But when instead of using these imported products you put back on your 
land the cotton seed, it has already produced enough to furnish the same quantity 
of nitrogen (about two pounds of cotton seed meal for one of nitrate of soda, and 
three for one of sulphate of ammonia) you get as much, as with the nitrate of soda 
and more than with anything else. . . 

Of course, no wise man will proclaim a general principal from a single series of 
experiments. Still these results are certainly striking and suggestive. There 
are two questions in particular which they suggest anew to me as doubtless they 
have done to you: 


First, where, how, and in what quantities can nitrogen be used with profit to 
grow cotton ? 


Second, if this element, which is already scarce and costly and growing scarcer 
and costlier year by year, is necessary to make cotton grow is it better for planters 
to send their money to distant dealers who must search the North, East and West, 
and even send to foreign lands to obtain it, or to utilize a home product that 
furnishes the nutrition at vastly less cost and a lot of phosphoric acid and potash 
besides? The farmers and planters of Georgia and other Southern States are 
importing millions of dollars worth of nitrogen every year. Is this wise, and 
how can the question as to the economy be solved otherwise than by direct exper- 
iment ? 


I have thus hastily and crudely set down some of the things that first occur to 
me from very brief study of your experiment. My object is not to assume the 
position of interpreter, but rather to inquire if these ideas agree with your own, 
and to ask if you will not kindly favor me with your own interpretations and 
suggestions. I should regard it as an especial favor if you would furnish me your 
comments for publication with your experiment. 


Atthe convention to be held at the Agricultural Depar‘ment in Washington 
January 10th and 11th, I may find occcasion with your permission to say some- 
thing about your experiments in connection with others. If you should be present 


I should be very glad to talk them over with you. If not, could you find it con- 
venient to send me any suggestions ? 


Looking for valuable work from you in the future, I remain, 
Yours Very Truly, 
W. O. ATWATER. 
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QUESTION THIRD. 


" We are compelled to resort to other experiments to have this 
question answered—the above showing no gain for increased por- 
tions of Nitrogen. A series of experiments have been devised, 
which will be executed the ensuing year, looking to a partial 
solution of this question. l 

All of these experiments will be repeated upon some ground 
and in same manner for the ensuing year—indeed for several 
years to come, if we continue to exercise our will in the matter. 
They will become, we hope, more instructive and interesting 
every year. l 

EXPERIMENTS IN COTTON FOR 1882. 


Four sets of experiments in cotton were conducted during the 
present year, which will be explained in their order. 


- SERIES I. 


This was a repetition of experiment No. 5, in cotton last year. 
As soon as the cotton was picked last year, each plot was plowed 
separately and land allowed to remain in fallow, till April, at 
which time it was replowed, each plot again divided into three 
rows and the same experiments of last year, and upon same plots 
with manures used: 

No. 1, three rows—Nothing. 

No. 2, three rows—7} pounds nitrate soda. 

No. 3, three rows—15 pounds superphosphate. 

No. 4, three rows—74 pounds muriate potash. 

No. 5, three rows—74$ pounds nitrate soda; 15 pounds super- 

phosphate. 

No. 6, three rows—74 pounds nitrate soda; 74 pounds muriate 

potash. 

No. 7, three rows—15 pounds superphosphate ; 74 pounds muri- 

ate potash; mixed minerals. 

No. 8, three rows—74 pounds nitrate soda; mixed minerals. 

No. 9, three rows—18 pounds cotton seed meal; mixed miner- 

. - als. 

No. 10, three rows—15 pounds nitrate soda ; mixed minerals. 

No. 11, three rows—Nothing. 

No. 12, three rows—36 pounds cotton seed meal; mixed miner- 

als. 

No. 13, three rows—224 pounds nitrate soda; mixed minerals. 

No. 14, three rows—54 pounds cotton seed meal mixed miner- 

als. 
5 
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No. 15, three rows—5 pounds sulphate ammonia; mixed min- 


erals. 

No. 16, three rows—114 pounds sulphate ammonia; mixed min- 
erals. ' 

No. 17, three rows—164 pounds sulphate ammonia ; mixed min- 
erals. 


No. 18, three rows—114 pounds dried blood; mixed minerals. 

No. 19, three rows—224 pounds dried blood; mixed minerals. 

No. 20, three rows—33£ pounds dried blood; mixed minerals. 

No. 21, three rows—18 pounds cotton seed meal. 

No. 22, three rows—18 pounds cotton seed meal; 18 pounds 

Etiwan dissolved bone. 

No. 28, three rows—Nothing. 

These manures had same composition and cost as those used in 
1881. 

The acre was planted April 20th, 1882, with McKinnon’s Her- 
long cotton, received from Mr. K. McKinnon, Pleasant Hill, 
Dallas county, Alabama. 


CULTIVATION. 


May 11th, Ross horse hoe. 

May 18th, chopped out to a stand. 

May 27th, wing sweep. 

June 9th, wing sweep. 

June 22nd, wing sweep. 

I append results of this year and the aggregate results of 1881, 
for comparison. 


oO 
-J 


aches oe m Im fo pe 

„l 8s | 24 | Es | £a | 2g | 2s | SE | gp, [Results of 1881 
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x 22 | Za | pa |s^|sO|S^|95| B 5 | Bs 
Aj = Q eo RT 1D eo E fg A 
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15 314 l7 d |9 dix |l b3” hag” las% |lli5ig 
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The question propounded last year—“which of valuable ingred- 
ients is needed by our soil?” is answered about as last year—No. 
one, where nothing is used, yields 764% pounds per aere, while 
No. four, with a large amount of potash yields only 7604 pounds 
per acre. Comparing five and eight, we find an absolute loss 
when potash was used. Again our experiments seem to indicate 
that our soil does not need potash for the growing of cotton. 
Phosphoric acid has not on the whole, the effect of last year— 
while it has increased the crop in every instance, this increase 
has been smaller than last year. Nitrogen has given about the 
same yields as last year. 

Considering the very favorable season, we may say that results 
of this year are in the main, fairly concordant with those already 
reported for °82. 


SERIES II. ' 


In this series, our aim was. to test the exact proportions that 
Nitrogen and Phosphoric acid should be mixed, and what quan- 
tities of the mixture would give the greatest profit. This series 
was seriously interfered with by rust, which nearly destroyed the 
crop early in the season. Plats of one-fiftieth of an acre were 
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laid off and forty-one of these taken for the experiments. Cot- 
ton seed meal was used to furnish the Nitrogen and Etiwan dis- 
solved bones to furnish the phosphoric acid. 


The following are number of plats, manures used and ratio of 
nitrogen to phosphoric acid: 


* Ratio of 
No. MANURE USED. Nitrog’n to 
Phos. Acid 
ENO IO LL Suerte tenete eee Neue utres 
21 ib Cotton Seed Meal; Roca acs en elt osa su aibi a md RET Ed 315— 1 
31 “ “ and .9 b Dissolved Bone.. ees. p —1 
414€ «w" «ow A 0 ou LI LLL. 1 — lz 
Bll “ & « [7 e .78 “ e D M 1 —2 
gl“ « r E 04 & « E RO MUNI 1 — 27$ 
mys “s uv «4 u ]93« “ P^ residuos 1 — 3 
Sil “ & » eo xk We 37: s E A E RA 1 — 3% 
gji “ s ES MES MES E. de MF CDM 1 — 4 
1011.8 tbs Dissolved Bone ......... ccc cece ccc caer rna 
IP NoE LL dccus cds en wen dunes Lo LU eo M irt esf f 
12/2 “ibs Cotton Seed MCA es earn aus Grete d qute bow E d 7 —3 
13/2 « * and .6 1b Dissolved Bone............ di ed, 
142 « & &« 66 * 108 * " MMC 1 — 11g 
152 « 66 &« e € 157 “ fs OO, Aaa ra e hited 1 — 2 
16/2 “ « « u €« 208 « « SECTETUER RAE: l1 — 23$ 
1712 * s s EROR or. E Us dade bats dd Eu 1 —3 
lse — celo ce cw xe gar w Mc aod. 1 — 3% 
19/2 « T. € 66 “ 36 « e SE Diei decens 1 —4 
2013.6 Tos Dissolved Bone.............. ccc ee eee eeeececetecoos 
21 NOUNS? osetia sos, und OA CAE EE E EIE 
2314 ibs Cotton Seed Meal pee Fo ob SW easi o anys eras st 14 — 6 
23l4 « ti and 1.2 tbs Dissolved Bone Ive quA Siesta 1 — 1 
244 « « Se 3.16 “ NM DONDE 1 — 1% 
95|4 “ 66 “ IT: “« 98 ]4*« 3 Venue Cbr A. Me ] ee 9 
264 “ ls is ecd 416“ c aa re .... 1 — 2% 
2714 “ ý = «€ €* 614 s£ E TE 1 — 3 
28j4 * » í: e- «€ 6 IG * s up corr 1 -- 3% 
99/4 “ et 6 &6 & 7.2 64 u ADD LEY 1 --4 
30/7.2 lbs Dissolved Bone................ cc cce cese os 
SIINGUBIBE «oe cee e ranra AT E dudo eque Vates X 
32|8 Ibs Cotton Seed Meal. ——————— A ciate a 28  —12 
33/8 “ * and 2.4 Tbs Dissolved Bone ve aac ud: 1 —1 
34/8 “ s e € gg E w« " UU 1 — 1% 
35/8 “ d i es G 48-5 s e 1—2 
2618 « T « 66 « 8.32 « u O N a E 215 
37 8% - e£ e 66 66 10.28 s ar OE NES je 1 -—3 
388 [14 [1] [11 & [11 19.32 6 [11 ES TCR 1 CERN 346 
39/8 « &« 66 66 “ 144 € T: Mrs end EET T. um 
40j14.4 Ibs Dissolved Bone................. ccce eee cence eee 


ZI INOS «us og ease catia eee ME quia qase s EE ar iua ae 
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I append results: 


re tb. on . tp . to. 
TT kekes os ES oS 
Sel x9 | $8 | $8 | 34 
ot fas MP ae oe Total.  |Total per acre. 
á Be EO Eo SZ 
r4 eq e i 
l 1 Ib 1.5 ibs.{ 1.1 Ibs. 47 lbs 4.07 Ibs. 20316 lbs. 
2| 1 8 5 2 5.12 256 
3 5 1.5 84 38 3 22 161 
4 . 1.5 88 56 3.44 172 
5| 1 15 1.03 .917 3.60 180 
6| 1 1.5 77 E 3.77 18816 
75,1 l .Sl .56 3.47 17314 
8| 1. 5 1.5 .95 .45 3.80 190 
9| 1.5 5 1.1 7 3.80 190 
10} 1 1 .88 .91 3 19 1544 
a E Canter MN .95 . 84. .9D5 1.44 12 
12; 1- 1 .40 at 3.10 155 
13| 2 1 Lol .5 4.01 20015 
14| 9 1.25 1.03 45 4.73 23615 
15| 1 1 .e8 Es 3.18 154 
16j 1 15 17 .95 3.63 181 
l1 1.5 .84 5 3.81 19017 
18| 1.25 1.75 .8l 4 3.75 18715 
19 1.5 1.95 1.1 4 4.95 21912 
20 .9 1.5 .88 47 3.35 167144 
PL es) Shes gs .5 E .62 1.63 8144 
7/0. etal ee ate oe 5 4. 1 2.27 11314 
Zab 1 2.5 .84 .56 4.90 245 
24| 2 3 .8l E 6.26 313, 
25} 3 3.25 1.1 5 7.85 2991 
20]. 2 2 25 .88 .25 5.88 269 
2(| 2 2 1.03 Jol 5.84 267 
28). be eae ss 2.5 5l .9l 3.92 166 
P re 2.95 .88 4 3.53 17615 
30; 1 2 .35 .96 3.91 195 tg 
31; 1 5 Ad .57 2.84 149 
39| 2 2.5 .81 .875 6.185 30914 
393| 2 "4 84 i 7.54 377 ` 
34) 4 4 1.1 75 9.85 49215 
35| 3 4 1.08 81 8.84 2 
36| 4 5 -T7 84 10.61 53015 
37| 9 4 88 75 10.63 93115 
98| 4 5 5 5 10 500 
39) 5 8.5 81 62 9.93 49615 
40| 2 5 34 81 8.16 408 
4] .9 5 1.1 1.2 3.3 165 


This series was prepared, planted and cultivated as No. 1. _ 
Results here are entirely unsatisfactory, the rust having utterly 
destroyed the value of the experiments. 
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SERIES III. 


In experiments of last year (No. 5 of ?81), it was found that the 
increased rations of Nitrogen did not increase the yield of cotton. 
Even one ration of Nitrogen was believed to be too much for 
cotton. Accordingly a series of experiments, similar to Series I., 
was instituted, in which the Nitrogen was reduced to 1-6, 4, and $ 
of a ration, using Nitrate Soda, Sulphate of Ammonia and Dried 
Blood. I append experiments. 


No. 1—14 pounds Nitrate Soda and six pounds Superphosphate. 
No. 2—6 pounds Supherphosphate and 3 pounds Muriate Pot- 
ash and mixed minerals. 
No. 3—Mixed Minerals and 14 tbs Nitrate Soda (1-6 Ration) 
[44 


4 66 « «€ 3 B e « ( i "6 
££ 5 4 66 & 6 M « ec ( 2 « 
& 6 66 e 
e T « 66 66 14 « Sulph. Am’3 ( 1-6 €« 
€ g &« 66 « 24 66 « « ( i « 
& 9 « « « 44 « « « ( 2 bs 


“10 Nothing. 

« 11 Mixed Minerals. 
« «c « 24 ** Dried Blood (1-6 « 

o6 18 66 66 CBE 44 7 «: « (4 

e 14 [44 [44 & 9 [44 ce & E 


WITH FOLLOWING RESULTS. 


EE x oo c 
M £ Es E as 7 T. "s p Total. |Total per acre. 
Al 54^ &? eo = 
1 9 Ibs. 3 Ibs.| l.471bs. 1 571bs| 8.04 ibs. 402 lbs. 
2| 8.95 4 2.75 2,72 12.72 636 
3| 1 4.95 2 84 2 84 10.93 5461 
4| 1.5 4 4.90 5.35 15.05 15212 
5 2 4.5 4.78 7.84 19.09 95412 
6 2.5 3 2.31 3.10 10.91 54514 
7| i B 3.93 4.94 14.17 7081% 
s| 3 6 4.88 6 19.38 969 
9| 1.75 1.98 5.85 7.53 22 38 1119 
10) 2 2 1.43 1.81 7.94 369 
ul 3 4 3.45 5.29 15.67 78314 
12| 1.5 6.5 5.3 8.41 91.74 1037 
13| 2 jg 4.47 1.81 21.98 1064 
14] 2.5 6 3.9 8.6 20 1000 


1 should have stated that each plat here was one-fiftieth of an 
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acre, was prepared, planted and cultivated as series one. Zell- 
ner's 6th year selection cotton was here used as seed. 


— 


Inc. over 


Mixed 
- Minerals. 

Nothing No IOs di des gieua d oou a x Dp 362 Bs. 
Average of Mixed Minerals, Nos. 2, 6 & 11.............. 655 
Average of 1-6 Ration Nitrogen, Nos. 3, 7 & 12....... ;..|7604 109  Ibs. 

«^ «1g « « 4,8 & 13.......... 92816 27914 

& "9-3 €" B 0594$1£. ovs 97415 81915 

“o «g s "5 over Nothing........... 402 

ec “ 1-3 t «c a6 OBEDIRE RP CENE 56616 

« € 9.9 « « « CAEN 01212 

SERIES IV. 


This series of experiments wasinstituted to determine the com- 
parative values of Phosphoric Acid, inits soluble, reduced and 
insoluble forms. For the soluble, we used a Dissolved Bone, for 
the reduced a Dissolved Bone reduced by addition of lime and for 
insoluble we used Fine Ground Carolina Phosphate, the “ash ele- 
ment” Fine Medium and Coarse Ground Bone, Ashes of Cotton 
Seed Hulls, and Bones reduced by treatment with Ashes, Lime 
and Soda. 

Since the introduction of Liebeg’s mineral theory, commercial 
fertilizers have been used. Large quantities at a vast outlay 
of money and labor are annually manipulated. Superphosphates 
constitute the whole or a part of every good Fertilizer. Its 
manufacture is an expensive one and consists in treating bones, 
(raw or burnt) ora mineral phosphate with sulphuric acid. Bones 
or mineral phosphate consists wholly onin part of tri-calcic phos- 
phate i. e., three parts of lime combined with one part of phos- 
phoric acid. In this condition it is insoluble in water and hence 
has but little if any immediate effect upon plant growth. By 
treating with sulphuric acid and water, the former removes two 
parts of lime from the bones and two parts of water is substituted 
therefore, making a mono-calcic phosphate and sulphate of lime 
(gypsum) which together are styled superphosphate, dissolved 
bones or acid phosphate. This mono-calcic phosphate is one 
part of lime, two parts of water and one part of phosphoric 
acid. This is readily soluble in water and is therefore imme- 
diately available for plant use. In the manufacture of super- 
phosphates a part of the original phosphate is left untouched by 
virtue of a deficiency of sulphuric acid used. Again, some min- 
eral phosphates contain some Iron and Alumina. In the first case 

the insoluble phosphate acts upon the soluble phosphate and 
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gives us as a result a phosphate not soluble in water but soluble 
in certain salts, notably, citrate of ammonia. The name of 
“reduced” or “reverted” has been given to this. The same results 
ensue, if iron and ammonia are present, in a superphosphate made 
from mineral phosphate. In either case we have a reduced phos- 
phate consisting of two parts of lime, one part of water and one 
part of phosphoric acid aud is known to chemists as the Bi or Di 
calcic phosphate. The soluble phosphoric acid, is regarded by 
some chemists ( Voelcker, Lawes, Johnson, &c.,) as of higher value 
than either of the other. On the other hand, others, (e. g. Com- 
missioner of Agriculture for Georgia.) place the same value upon 
soluble and reduced, and call the two together, available phos- 
phorie acid. Whether they are of the same agricultural value is 
amuch mooted question and experiments three and four were 
instituted to give some light on this subject. 

It is claimed by some, that the end accomplished in treating 
bones with sulphuric acid is to attain that fineness of division 
which enables the plant to take it up—since in nearly every soil 
either the lime, iron or alumina, reduces the superphosphate to 
the insoluble form soon after its application as a manure. After 
this reduction, the particles are so finely comminuted, that it is 
claimed the plant can at once utilize them. Can the same result 
be accomplished by mechanically dividing the bones or mineral 
phosphates? Such a claim is put forward by some men eminent 
in science and agriculture and human ingenuity has essayed the 
task with more or lesssuccess. Buhr stones were first used. which 
gave us a product admirably adapted for after treatment with 
sulphurie acid—but under the microscope, each particle infinitely 
. too large for the small pores of the rootsof plants—(we use sam- 
ples of this in Exs. 7 and 8). Next we have an ingeniously con- 
structed attrition mill: invented and patented by Mr. Duc, and 
called the “Duc Atomizer.” “This machine, with a yield of 
about six tons in ten hours and consumption of twenty-five horse 
power, reduces the phosphate to a uniform impalpable powder, 
showing under the microscope 30.000 particles to linear inch? 
In this form it is sold as “Floats” and used in Ex. 6. The late Dr. 
Ravanel of Charleston, S. C., first conceived the above views and 
instituted a series of remarkable experiments on the farms belong- 
ing to the Stono and Atlantic Phosphate Companies, to test the 
practical value of these views. 

He mixed together equal parts of calcined marl, from Eocene 
marl beds of Carolina coast, finely ground Charleston phosphate 
(by Due Mill) and alkaline salts from Leopolshald, Germany, 
and called it “Ash Element.” This “ash element” is used in Exs. 
9 and 10. The ashes of cotton seed hulls are obtained by burning 
the hulls in the furnaces of the engines used in the oil mills and 
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contain about 10 per cent. insoluble phosphoric acid. and 15 per 
cent. potash. 

The questions which we propose these experiments to answer 
are, Which form of phosphoric acid is best adapted for cotton, 
taking into consideration cost and availability? Is the reduced 
equal in agricultural value to the soluble? Can the insoluble, 
either in form of fine medium or coarse bone, bones reduced by 
ashes, ground mineral phosphates, either by Buhr stones or Duc 
Mill, or as ash element, take the place of the soluble in vegetable 
nutrition. These are questions of paramount importance to the 
farmer, involving, if answered in the affirmative, the annual 
saving of millions of dollars. It will take the results of many 
years experiments, conducted on different soils and under varying 
circumstances, to give emphatic replies. I append experiments. 


EXPERIMENTS. 


No. 1—Nothing. 

No. 2—'Two pounds cotton seed meal. 

No. 3—Two pounds cotton seed meal and 2 pounds dissolved 
bone and 1 pound slaked lime put in separately and 
not in contact with dissolved bone. 

No. 4—Two pounds cotton seed meal and 2 pounds dissolved 
bone mixed intimately with 1 pound slaked lime 
before putting in. 

No. 5—Two pounds cotton seed meal and 1 pound gypsum. 

No. 6—Two pounds cotton seed meal and 2 pounds fine raw 
phosphates (floats by Duc atomizer) passing easily 
through sieve 70 meshes to square inch. 

NO. T—Two pounds cotton seed meal and 2 pounds medium 
raw phosphate, ground by Buhr stones. 

No. 8—Two pounds medium raw phosphates, ground by Buhr 


stones. 
No. 9—Two pound ash element— a Pee ceni; pio s 
No. 10—Two pounds cotton seed aes and 2 pounds ash ele- 
ment. 


No. 11—Two pounds cotton seed meal and 2 pounds ashes 
cotton seed hulls. 

No. 12—-Two pounds cotton seed meal and 2 pounds fine ground 
bone. 

No. 18— Two pounds cotton seed meal and two pounds medium 
ground bone. 

No. 14—Two pounds cotton seed meal and 2 pounds coase 
ground bone. 
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No. 15—Two pounds cotton seed meal and 5 pounds bones 


reduced as per formula on page 87. 
No. 16—Five pounds bones reduced as per formula on page 87. 


Kach of these plats were 1-50 of an acre in size, and were pre- 
pared, planted and cultivated as the rest. Rust in several places 
appeared and injured the crop, particularly the first nine experi- 
ments. Experiment 8, is intended to test action of soluble phos- 
phoric acid. Experiment 4, to test reduced phosphorie acid. 
Since one pound of lime was used to reduce Number 4, and fear- 
ing this lime might be a factor in the solution of the problem, it 
was added to Number 3, also. Here it was sprinkled on the row 
after the dissolved bones was thoroughly covered. Not knowing 
how far the gypsum in the dissolved bones might influence the 
result of Number 3, Number 5 was added to decide this question. 

The raw phosphate and the floats and ash element, were the 
gift of the generous house of William C. Bee & Oo., of Charleston, 
South Carolina, the agents of Etiwan Dissolved Bone. The ashes 
of cotton seed hulls were donated by George O. Baker & Oo., of 
Selma, Alabama. The bones used in Experiment 15 and 16, were 
reduced according to formula herewith given (see page 87) and 
was a great success. 
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ai tb. zr t. c. 
QE ai ES ES oo 
Se] 35 | $8 | $8 | 34 
oz| as & & nS z Total. Total per acre. 
zo RE a oy ni 
x Q4 an ED p 
jóa par ex eo = 
1 .5 lbs! .5 1bs.| 1.1 lbs.| 1.2 Ibs 3.3 lbs. 165 Ibs. 
3| d 1.5 1.1 1.03 4.63 231.5 
8) 1 5 .88 1.4 8.28 414 
4| 15 3 84 1.4 6.74 337 
5| 1 2 1 03 1.35 5.38 269 
6| 1.5 3 5 .91 5.91 295.5 
7| 3.5 3 81 T 7.01 350.5 
8 5 2 .95 .84 3.07 184.5 
9 .9 3 .47 .97 5.24 262 
10 5 4 1.1 .91 6.51 325.5 
ll| 1.5 4 1.75 1.3 8.55 437.5 
19| 1 2 1.33 .56 .4.89 244.5 
13) 2 3 1.1 1 7.1 -855 
14; 1 3 1.1 .66 5.76 288 
15; 1.5 3.25 1.36 1.56 7.17 358.5 
16] 1 4 1.38 1.4 7.78 389 
REMARKS. 


Unmanured gave 165 pounds to the acre. 
Cotton Seed Meal 281.5 pounds to the acre, excess due to C. S. Meal 66.5 pounds. 
C. S. Meal and Soluble Phosphoric Acid 414 pounds to the acre, excess due to 
Soluble Phosphoric Acid, 182.5 pounds. ` 
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C. S. Meal and Reduced Phosphoric Acid 337 pounds to theacre, excess due to 
Reduced Phosphoric Acid 106 pounds. 

C. bi Meal and Gypsum 269 pounds to the acre, excess due to Gypsum 38 

ounds. 
P C. S. MeaPand Floats 295.5 pounds to the acre, excess due to Insoluble Phos- 
phoric Acid 64 pounds. 

C. S. Meal and Raw Phosphate 350.5 pounds to the acre, excess due to Insol- 
uble Phosphoric Acid 119.0 pounds. 

Raw Phosphate alone 184.5 pounds to the acre, excess due to Inshluble Phos- 
phoric Acid 19.5 pounds. 

Ash Element 262 pounds to the acre, excess due to Ash Element 97 pounds. 

C. S. Meal and Ash Element 325.5 pounds to the acre, excess due to Ash Ele- 
ment 63.5 pounds. 

C. S. Meal and Hull Ashes 427.5 pounds to the acre, excess due to.Hull Ashes 
196.0 pounds. 
. C. S. Meal and F. G. Bone 244.5 pounds to the acre, excess due to F. G. Bone 

13.0 pounds. ` 

C. S. Meal and M. Bone 855 pounds to the acre, excess due to M. Bone 124.5 
pounds. . 

C. S. Meal and C. Bone 288 pounds to the acre, excess due to C. Bone 56.5 
pounds. ` 

C. S. Meal and Reduced Bones 358.5 pounds to the acre, excess due to Reduced 
Bones 127.0 pounds. l 

Reduced Bones alone 389 pounds to the acre, excess due to Reduced Bones 
224 pounds. 

The above shows as a whole very unsatisfactory results—due partly to the rust 
which injured parts of the plat more than others. . 


EXPERIMENTS IN VARIETIES OF COTTON. 


Small quantities of twelve varieties of improved cotton were 
obtained and planted, side by side, for inspection of habits and 
characteristics. One row, seventy yards long, was given to each 
variety, manured at rate of two hundred pounds to acre of equal 
parts of cotton seed meal and dissolved bone. These were 
planted April 21st, 1882. Two other varieties received later 
were planted in another place on May 28d, 1882. 


IN EXPERIMENTAL PATCH. 


Row No. 1—Planted with McKinnon’s Herlong. 
2— «“ « Jones « 
8— «“ «* Cheatham. 


4— «& * Dixon. | 
5— «“ * Jones Early. 
6— &« * Jones’ Improved. 
4— « « Webb's Storm-proof. 
8— « *  Jowers.. 
9— &« « Harwell & Smith. 

10— «& «Bakers Rameses. 

li— «“ «  Zellner's. 


i2—  « « Common cotton. 


P te 
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ON COLLEGE FARM. 


Row No. 13—Planted with Webb's Champion Prolific. 
x * Harris cotton. 


— 
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The stands of some were defective, and though the pickings 
were carefully weighed, they are not given to the public, for fear 
of doing an injustice to some by comparisons. Several of these 
are very fine, and well worthy of the high reputation they have 
obtained. 

In addition to above, a peck of Webb’s storm-proof cotton, 
donated by Mr. W. T. Webb, Alpine, Talladega county, Alabama, 
was planted and well manured. Mr. Webb claims for this cotton 
that forty bolls will weigh a pound. This claim was sustained | 
by several weighings. On October 6th forty bolls, which weighed 
a pound, were carefully separated into lint and seed, and each 
weighed. The lint was 36.93 per cent.; seed 63.07 per cent. 

Forty bolls of each of the fourteen vorieties were selected and 
weighed, with results varying from six and one-half ounces to 
. one pound. I found from these experiments—of which over fifty 
were made in one day—that in same varieties of cotton the 
weights of forty bolls varied greatly—in one variety from six and 
three-quarter ounces to twelve and a half ounces. The average 
of all my weighings was between seven and eight ounces. 


EXPERIMENTS IN BOXES. 


Last winter at our request Mr. J. J. Sykes, of Courtland, Ala- 
bama, prepared and sent to college three barrels of the typical 
soils of the Tennessee Valley of North Alabama. They were 
selected with great care to represent the virgin soil, the ordinary 
soil, and the worn-out soil. At same time Mr. Jesse Jones, of 
Montgomery county, Alabama, sent us four barrels of the typical 
soils of the prairie belt, representing the black prairie, red 
prairie, the black hammock, and sandy hammock. Both of these 
gentlemen have taken the degree of Bachelor of Scientific Agri- 
culture in this College, and are now engaged in successful farming. 
These soils were selected because they represented the two emi- 
nently agricultural regions of the State. Boxes of suitable sizes 
were prepared and divided into seven series, and following expe- 
riments, with results, made: 


Y 


Ti 
SERIES I. 


Virgin Soil of North Alabama. 


Seven boxes, with 40 Ibs. in each box. Results. 
No. 1——Unmanured......... ccoscesssscesssses accidentally killed. 
9——8 grammes nitrate soda............ 9 bolls weighing s grs. 
3—6 superphosphate. .... n.. 4 + 
4—3  *"  muriate potash......... 4 « à 234 


5 F « nitrate soda and 
6 M superphosphate. . 


: fs nitrate soda,......... i 6 bolls  « 308 


superphosphate..... : 
3 *  muriate potash...... 1 rudimentary boll. 


6 bolls. 244 grs. 


T ; 6 E cotton seed meal... 4 o pu dinientus bolls, 


Each box received five seed of Herlong cotton on March 81st ; 
came up at once; one Buell. left in each box; picked on 10th 


October. 


SERIES II. 


Partly-worn Soil of North Alabama. 


7 boxes with 44 Ibs. soil in each box. Results. Weighing. 
No; d1--Unmanureda iis eee ecete ins ev va eoe vv 1 boll, 60 grs. 
2—3 grammes nitrate soda..................... 3 « 90 
3—6 « superphosphate ......... ...... p v 61 
4—38 « muriate potash ................. 9. e 120 
3 « nitrate soda................... 
? 6 " superphosphate ............. bct da 
3  * nitrate soda .................. 
646 a superphosphate ...... ...... 2 130 
| 3 *  muriate potash.............. } 
7—6 « cotton seed meal............... 9. “ 130 


Each box received five seed Jone’s improved cotton, March 


81st; came up at once; one stalk left in each box; picked on 
‘October 10th. ` 
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SERIES III. 


4 


Worn-out Soil of North Alabama. 


5 boxes with 50 ibs. soil in each. Results. Weights. 
No. 1—Unmanured ........... EE MEME UEE sees 1 boll, 72 grs. 
2—3 grammes nitrate soda...................... 2 « 171 
7" 8—6 superphosphate ................. [o 75 
3 s nitrate soda ............... ee. 
4 { 6 e superphosphate .............. a 245 
a «o a hiiratesoda.. ee p 
546 « superphosphate .............. 8 ^ 145 
8 « muriate potash............... 


Each box received five seed Jones’ early cotton, March 31st 
came up at once; one stalk left in each box; picked on October 
10th. 


SERIES IV. 


Black Prairie Soil of Montgomery County. 


6 jars with 40 Ibs. soil in each. Resulta. Weights. 
No. IU nmanured. 0 uox eco oePx io RI EU pK 2 bolls, 53 grs. 
2—3 grammes nitrate 80d8. cse epect es in oi l 9 64 
3—6 superphosphates ............... 9 « 81 
4 3 ae nitrate soda........ Died June 9, and replant’d; 
| 6 e superphosphate .. ( 1 large green boll Oct. 10. 
6 e nitrate soda.........ssece- 000 
9046 us superphosphate.............. 1 boll, 51 grs. 
| 3 « muriate potash.............. 
6—6 af cotton seed meal............... p o5 14 


Planted 12th April with Webb’s storm-proof cotton. 
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SERIES V. 


Soil of Montgomery ‘County. 
Six jars with 50 pounds soil in each, manured as Series IV. 


Results. Weights. 


3 bolls, 
sa | 1 rudimentary boll, i TES. 
o9 § 9 bolls, , 165 
1 rudimentary boll, 
3—3 bolls, 125 
3 bolls, l 
f 1 rudimentary boll, oe 
4 bolls, 165 
1 rudimentary boll, 
6—3 bolls, 185 


Planted 12th April with Baker’s Rameses cotton. 
SERIES VI. 
Soil of Montgomery County. 
Six jars with 50 pounds soil in each, manured as Series IV. 


Results. Weights. 
No. 1—1 boll, 50 grs. 
5T 


99 « 

3—2 «“ 114 
4—1 “ 70 
5—] «“ 35 
6—1 € (4 


Planted 12th April with Cheatham cotton. 
SERIES VII. 
Sandy Hammock Soil. + 


Four jars with 50 pounds each, manured as Series IV. 


Results. Weights. 
No. 1—1 boll, 85 ers. 
2—2 « 800 
9—2 * 104 
Died, and replanted June 16; 
i one green boll October 10th. 


-^ 


Planted April 12th with Dixon cotton. . 


Zo 


> 
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The last four series were treated as first three. The results are 
not such as were expected, and have given no definite conclusions 
as to the wants of the soils. These experiments will, however, 
be repeated next year, and we hope in next report to be able to 
give analyses of each soil along with experiments. 


RECENT PROGRESS IN AGRICULTURE. 


SEED CORN. 


Dr. Lewis E. Sturdevant, director of Experimental Station, 
Geneva, New York, has just given in Bulletin No. 13 some re- 
markable results of experiments in planting an ear of corn with 
each circle of grains around the cobb, so as to test the compara- 
tive value of the product from tips, central grains, and from butt 
of the ear. The results are “unexpected and surprising.” He 
found that well developed grains on tips of ears filled out to the 
end, produced best results, both in length of ear and quantity of 
merchantable corn. The grains from butt eame next in value, 
and the central grains, commonly used for seed to the exclusion 
of the others, made the poorest product. These phenomena were 
so marked as to be incontrovertible. Ears well developed to the 
end only were used. 


FIXATION OF AMMONIA. 


It has long been kuown that gypsum has power of fixing the 
volatile salts of ammonia, and has been largely used for eompost 
heaps aud in stables for this purpose. Mr. Baye has recently 
experimented with other salts for same purpose, and has found 
this power to be possessed by kainit (German potash salts,) and 
kieserite (sulphate magnesia.) It seems quite probable that the 
chief benefits to be derived from use of gypsum and potash salts 
lie in this fixing power. 


SORGHUM AND SUGAR CANE SYRUPS. 


Repeated analyses made by Prof. Collier of Agricultural 
Department Washington, upon sorghum in its various stages of 
development, have shown that the cane should fully mature its 
seed and remain as much longer thereafter as possible in order to 
give the maximun amount of sugar or syrup. By allowing the 
plant to remain five weeks after seed were in the dough, five 
per cent. more sugar was obtained. He therefore advises not to 
cut the cane until ready to grind and not to grind until sometime 
aiter seed matures. 

Another fact is worthy of farmer’s attention since sorghum and 


* 
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eane growing is on increase in our State. To make a pure syrup 
below the granulating point, a saceharometer (a cheap instrument 
to be had of any large druggist, costing $1 25) should show $ 
sugar or 663 per cent. while hot (and boiling point of 239 degrees 
F'ahreneit)—'/23 per cent. when cold. 

For sugar, carry to 76 per cent. while hot (or boiling point 242 
degrees Fahrenheit— 83.6 per cent when cold. At this point 
there will be 12 per cent. water, 76 per cent. pure sugar and 12 
per cent. inverted sugar. 


ATMOSPHERIC NITROGEN. 


[ The following are the concluding pages of the elaborate report on the “ Rain 
and Drainage Waters at Rothamsted,” in the current number of the Journal 
of the Royal Agricultural Society, bv Sir J. B. Lawes, LL.D., F.R.S., 
ic S.; and J. H. Gilbert, M.D., F.R.S., F.C.S. ; and R. Warington, 
C.S.] 


SUMMARY. 


AMOUNT AND COMPOSITION OF RAINFALL. 


i. The rainfall at Rothamsted during twenty-eight years, 
1853-80, has varied from 18.56 inches in 1864 to 36.04 inches in 
1870, the average being 28.30 inches. 

2. Determinations of ammonia at Rothamsted in the rain of 
1853-4 showed an average of 0.74 nitrogen per 1,000,000; deter- 
minations by Way (1855 and 1856), 0.88 and 1.18 nitrogen per 
1,000,000. Frankland's determinations in? 1869-70 showed 0.37 
per 1,000,000. Determinations made quite recently at Rotham- 
Sted confirm Frankland's results; the earlier fizures are probably 
too high. 

3. The total nitrogen supplied in the annual rainfail at Roth- 
amsted is probably 4 to 5 lbs. per acre, excluding the condensation 
by the soil. The mean of continental estimates, including 
localities near towns, is 10.23 lb. per acre. 

4, The chlorine in Rothamsted rain has averaged 13.42 Ib., 
equal to 22.12 lb. pure common salt per acre per annum. At 
Cirencester the amount is equal to 53.66 Ibs. of salt. 


DRAINAGE WATER FROM LAND UMANTURED AND UNCROFPED. 


5. The annual drainage during ten years, 1870-1 to 1879-80, 
from three drain gauges, of heavy loam with clay subsoil in 
natural condition of consolidation, 20, 40 and 60 inches deep has 
varied from 4.97 to 25.86 inches, mean 13.49 inches, or 21.7, 60.5, 
and 43.4 per cent. of the rainfall. 

6. The evaporation from the bare soil averaged 5.58 inches 
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from October to March, and 11.97 inches from April to Septem- 
ber, total 17.55 inches. The evaporation during the summer and. 
whole year is a fairly constant quantity with great difference of 
rainfall. 

7. The evaporation from a cropped soil is far more consider- 
able, and very variable. 

- 8. Nitrates are largely produced in soil by the action of a 
living ferment on the nitrogenous organic matter and ammonia; 
nitrification takes place chiefly in the upper layer of soil, and is 
greatly favored by the presence of water, and by summer tem- 
perature. The waters from the drain gauges are richest in nitrates 
in late summer and autumn, and poorest in spring. 

9. The quantity of nitrogen as nitrates annually removed in 
the drainage waters (October to September) has varied from 
31.78 lb. to 57.95 lb. per acre; the average of four years, 1877-8 
to 1880-1, is 41.81 1b., equal to 268 lb. of ordinary nitrate of 
sodium per acre. 

10. The amount of chlorine in the drainage from the drain- 
gauges is approximately the same as in the rainfall. 

1l. The advantage of a bare fallow is largely due to the pro- 
duction of nitrates in the soil; in fields in bare fallow at Rotham- 
sted 50 lbs. per acre of nitrogen as nitrates have been found at 
the end of summer in the first 20 inches. If followed by a wet. 
winter, bare fallow must result in a serious loss of soil nitrogen. 


DRAINAGE WATERS FROM LAND MANURED AND CROPPED WITH WHEAT. 


12. The drainage-water passing through a natural soil is of 
two kinds:—1. Surface water passing downwards through open 
channels. %. The discharge from the saturated soil. The first 
is much weaker than the second, save when soluble manures. 
have been recently applied to the surface. 

13. The anual average loss of lime and magnesia by drainage: 
from the continuously unmanured wheat plot is apparently about: 
233 1b.; where 400 lb. ammonium salts are applied, the loss is 
389 1b.; where sulphate of sodium, potassium, and magnesium 
are also added, the- loss is still greater, the two last named salts 
exerting most influence. Nitrate of sodium does not apparently 
increase the loss of lime. 

14. The chlorine and soda applied in manure are retained to 
only a small extent, either by the wheat crop or the soil; sulphuric 
acid is retained to a somewhat greater extent. Phosphoric acid. 
and potash are very perfectly retained, the part unassimilated by 
the crop being heid by the soil, chiefly i in the upper ayers: This. 
is especially true of phosphoric acid. 

15. The quantity of nitric acid lost by anei from unma- 
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 nured land cropped with wheat is far smaller than that lost by 
: uncropped land, the crop assimilating the nitrates formed. In 
summer the drainage waters contain little or no nitrates; after 
harvest nitrates reappear, and are found in the waters through the 
winter. 

16. When animonium salts are applied to land, the ammonia 
is at first retained by the soil, while the sulphuric acid or chlorine 
passes into the drainage water, chiefly as calcium salts. 

17. The conversion of the ammonia into nitric acid com- 
mences almost immediately after the application of ammonium 
salts to wet soil, the conversion is apparently complete in a few 
weeks if wet weather follows. The nitrogen of rape cake is more 
slowly converted into nitric acid. 

18. The drainage waters from plots manured with ammonium 
salts are richest in nitrates shortly after their application. With 
400 lb. of ammonium salts per acre applied in March, the April 
drainage waters have averaged 6.7 lb. of nitrogen (— 432.8 lb. 
nitrate of sodium) per inch of drainage. 

19. With an equivalent amount of nitrogen applied at the 
same time as nitrate of sodium, the April drainage waters have 
contained 11.18 lb. of nitrogen (—75.6 nitrate of sodium) per 
inch of drainage. 

20. In summer the drainage water from plots receiving 200 to 
400 Ibs. ammonium salts contain little or no nitratesif phosphates 
and potash have been supplied; but with an excess of ammonia, 
or a deficiency of ash constituents, the nitrates produced are 
imperfectly assimilated by the crop, and appear in the drainage 
water. : - 

21. In winter time the drainage waters from all the plots tend 
to approximate in composition. 


QUANTITY OF NITROGEN LOST PER ACRE BY DRAINAGE. 


22. Taking the average of two seasons of excessive drainage, 
but for which we have analyses of every running from the drain 
pipes in the experimental wheat field, it was estimated that from 
15 to 17 lb. of nitrogen were lost per acre per annum by drainage 
from plots which had received no nitrogenous manure for many 
years. Nearly the whole of this loss occurred during the period 
of the year when there was either no crop on the ground or but 
little growth. : 

23. With 44, 88, and 132 Ib. nitrogen applied as ammonium 
salts in the spring, the estimated loss by drainage was 22, 28, and 
42 lb. of nitrogen per acre per annum. With 88 lb. of nitrogen 
applied as ammonium salts, without or with different mineral 
manures, the loss ranged from 28 Ib. with the most liberal mineral 
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manure, to 50 lbs. without any mineral manure for many years. ~ 
The loss was the greater, the greater the deficiency of available 
potash and phosphoric acid in the soil. With nitrate of sodium, 
spring sown, the loss was greater than with ammonium salts; but 

it was greater still with ammonium salts, autumn sown. 

24. Reckoned over thirty years, with much better average 
seasons, the estimated loss by drainage was from 10 to 12 lbs. 
of nitrogen per acre per annum, without any nitrogenous manure. 
With 43, 86, and 129 Ibs. nitrogen applied as ammonium salts, in 
most years autumn-sown, the estimated loss was 19, 31, and 42.4 
lbs. ; and with 86 lbs. nitrogen applied, without or with different 
mineral manures, the estimated loss ranged from 31 lbs. with the 
most liberal mineral manure, to 43.2 with the ammonium salts 
continuously used alone. 

25. Reckoned over thirty years, not quite one-third of the 
nitrogen supplied by manure was recovered in the incrcase of crop 
under favorable conditions as to mineral manure and growth, and 
very much less when there was a deficiency of potash and phos- 
phoric acid, and defective growth accordingly. 

26. With 400 Ibs. of ammonium salts, and the most liberal 
mineral manure, there wàs the maximum amount of nitrogen 
recovered in the crop, and the minimum amount in the drainage ; 
but with the ammonium salts used alone, there was the minimum 
amount in the crop, and the maximum amount in the drainage. 

27. Only with the smallest quantity of ammonia applied was 
the amount of nitrogen in the total crop and drainage together, 
more than was supplied in the manure; in all other cases there 
was a greater or less deficiency. Besides the nitrogen supplied in 
manure (which was not entirely recovered in the crop and drain- 
age),itis estimated that on the average about 30 lbs. would be 
contributed per acre per annum by the soil and by rain, and conden- 
sation of combined nitrogen from the atmosphere; perhaps more 
by the soil in the earlier than in the later years. 

38. Analyses of the soils of the different plots, made at 
different periods, show that the amount of nitrogen was consider- 
ably reduced where no nitrogenous manure was applied; but 
where nitrogenous manures were applied, the amount remained 
stationary or slightly increased or diminished, according to the 
condition of the soil as to mineral constituents, and to the amount 
of growth. In fact, the difference in the amount of nitrogen in 
the soils of the plots with ammonia applied, compared with that 
where none was applied, bore a close relation to the amount of 
growth, and was mainly due to the residue of the erops. 

29. The amount of nitrogen in the crops, and estimated to be 
lost in the drainage, together with the excess in the soil where it 
was supplied in manure, is not sufficient to account for the whole 
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of that so applied, and that available from other sources ; but 
there is evidence that, reckoned according to the composition of 
the collected drainage waters, the estimates of the loss of nitro- 
gen by drainage are too low. 

30. When farmyard manure is largely used, there is sometimes 
considerable loss of nitrogen, due to the decomposition of nitro- 
genous organic matter, and the evolution of free nitrogen; or 
when the soil is saturated with water, or imperfectly aerated, 
there may be destruction of nitric acid and evolution of free 
nitrogen. It is believed that, under the conditions of the artifi- 
cially manured plots in the experimental wheat field, there would 
eb very little loss from either of these sources, and that the loss 
is almost exclusively drainage. 

31. In ordinary agriculture, with a larger proportion of the 
nitrogen supplied in farmyard manure or animal manures, with 
ammonia or nitrate used in smaller quantities, and with a variety 
of crops covering the ground with vegetation for longer periods 
of the year, the loss of nitrogen per acre by drainage will be 
considerably less than it has been shown to be in the experi- 
mental wheat field. : 


PRACTICAL CONCLUSIONS. 


1. Most of the nitrogen of farm crops is derived from the 
nitric acid of nitrates within the soil. 

2. The nitric acid in the soil is produced from the nitrogenous 
compounds of the soil itself, from the nitrogenous organic matter 
of animal and vegetable manures, from the ammonia of artificial 
manures, and from the ammonia supplied by rain and condensa- 
tion from the atmosphere. A very small quantity of ready- 
formed nitric acid is supplied by rain and condensation from the 
atmosphere. Nitric acid is also provided by the direct applica- 
tion of nitrates. . 

3. The ammonia of ammonium salts is rapidly converted into 
nitric acid in the soil, as also is the nitrogen of some organic 
matters, such as urine. The nitrogen of rape cake, that of the 
less soluble parts of farmyard manure, of stubble, of roots, &e., 
is much more gradually converted into nitric acid, and it may 
require many years for the conversion of the whole of it. The 
nitrogenous compounds of the soil itself are very slowly converted 
into nitric acid, but the soil yields a certain quantity every year. 

4, When there is no vegetation, and there is drainage from 
the land, or even when there is vegetation and excess of drainage, 
nitric acid is lost by drainage. 

5. Asin the case of permanent grass land the soil is always 
covered with vegetation, there will be with it the maximum 
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amount of nitric acid utilized by the crop, and the minimum 
amount lost by drainage. Land without vegetation will be sub- 
ject to the maximum loss of nitric acid by drainage. 

6. The power of a growing crop to utilize the nitric acid in 
the soil is much diminished if there be a deficiency of available 
mineral constituents, and especially of potash and phosphoric 
, acid, withir the reach of the roots. 

T. As the various crops grown upon a farw differ very much 
as to the period of the year of their most active growth, the 
length of time they remain on the land, and the character and 
the range of their roots, their capacity for taking up nitric acid 
from the soil is very different. 

8. ‘The recognized exhausting character of corn crops is 
largely due to the limited season of their active growth, and the 
long period during which the land is bare, or there is little 
growth, and so subject to loss of nitric acid by drainage. 

9. When salts of ammonium, or nitrates, are applied as 
manure, the chief, if not the only unexhausted residue of nitro- 
gen left within the soil available for future crops, is that in the 
increased roots and other residues of the crops; and this only 
slowly available. 

10. When oileakes or other foods are consumed by stock, the 
formation of nitrie acid from the manure produced is slower, but 
continues longer than when salts of ammonium are used. When 
there is a liberal use of animal manures, an accumulation of 
nitrogenous and mineral matter takes place in the soil, and such 
accumulation is known under the term “ condition)? Under such 
cireumstances the fertility of the soil is maintained, or it may be 
considerably increased. 


: = USEFUL FORMULA. 


The following are inserted to meet the large demand made by 
farmers throughout the State, upon this Department: 


COMPOST. 


Many letters have been received by our Department of Agri- 
culture for a formula for composting cotton seed, stable manure 
and dissolved bone. We here append one that has been used 
with great success on the red lands of Alabama and Georgia. 
For both corn and cotton, take 100 bushels cotton seed, 100 bush- 
els stable manure, and one ton of dissolved bone—select a level 
place under shelter—spread out ten bushels of stable manure to 
depth of three inches. Upon this, sprinkle evenly 100 pounds 
dissolved bone. Upon this, spread ten bushels of cotton seed, 
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made thoroughly wet, and over them again sprinkle 100 pounds 
dissolved bone. Continue the rotation till your quantities are 
exhausted, and then. cover with a layer of rich earth, five or six 
inches deep. Allow it to remain till ready for use, (four to six 
weeks will do), and cut vertically down and mix well. For cotton, 
apply from ten to twenty bushels to acre in drill and bed on it. 
For corn, a large handful beside the hill. Be cautious in wetting 
thoroughly your cotton seed, and buying a first-class dissolved 
bone. 


BONES—HOW TO USE THEM. i 


Bones, when burnt, lose about thirty percent. of organic mat- 
ter containing much ammonia. It is, therefore, a waste of a 
valuable fertilizing ingredient to burn tbem. But whole bones 
are very hard to pulverize, and without pulverization, are difficult 
to reduce. Hence, the loss of ammonia is often suffered in order 
to more speedily obtain the use of the bone. To reduce bones 
with sulphuric acid, is a tedious, troublesome, and expensive job 
to the individual planter; hence, he must resort to some other 
way of making them soluble. The following is prescribad by a 
high authority, and we recommend it to every farmer who has a 
few hundred pounds of old bones on his plantation: 

Break 100 pounds of bones into small fragments, and pack 
them in a light cask, with 100 pounds of good wood ashes which 
have been previously mixed with twenty-five pounds of dry 
water slaked lime, and twelve pounds of powdered “sal soda," 
(“washing soda.”) Twenty gallons of water will saturate the 
mass, and more may be added as required. In two or three weeks 
the bones will be soft enough to turn out on a floor and mixed 
with two bushels of good soil. 

In this way we may save many a dollar now spent in buying 
commercial fertilizers. 


AGRICULTURAL MÜSEUM. 


A large room twenty-five by forty, assigned me by President of 
College, has been fitted up with necessary shelves and tables. 
Suitable glassware was made toorderby Messrs. Whitall, Tatum 
& Co. of New York. ó 

Collections of the various Agricultural products have been 
made, classified, labelled, catalogued and shelved. From numer- 
ous private sources contributions have been received, but our 
chief supply was obtained from the International Cotton Expo- 
sition held recently at Atlanta, Ga. While on a visit to this 
exposition in December, arrangements were made to secure quite 
a number of products, then on exhibit, at its close, January Ist, 
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1882. Accordingly, on 30th December 781, Cadet Harp was dis- 
patched to Atlanta and commissioned to collect, whatever he 
could, suitable for our Museum. His energy, aided by the gener- 
osity and courtesy of several exhibitors, secured for us a very 
large collection both in quantity and kinds. "Through the courtesy 
of Director General Kimball samples of all the foreign cottons 
on exhibition were obtained. We are also indebted to the States 
of Kansas, South Carolina and Florida, to several Railroad Com- 
 panies and to many private exhibitors for valuable donations. To 
all we wish to return the thanks of the College and the personal 
obligations of the writer. Further arrangements have been 
made for increasing the Museum by exchange, through the 
departments of Agriculture in the Agricultural and Mechanical 
colleges of the North and West. 

Since the above was written, large donations have been made . 
to the Museum by the well known seed houses of Landreth & Son 
Philadelphia, Peter Henderson & Co., Thornton & Co., New York 
City. 

Many of ourcitizens have also generously contributed to the 
inereasing number of our specimens. The Museum now contains: 
over five hundred valuable specimens. 

We trust the farmers throughout the State will appreciate this 
Museum and lend us their aid in increasing its collections. Sam- 
ples of all kinds of agricultural products, remarkable either for 
excellence, rarity or adaptability to our soils and climate, are 
respectfully solicited. 


CHEMICAL DEPARTMENT. 


A large amouut of Laboratory work has been done in this: 
department during the year just closed both of a private and 
publie nature. Those of a publie character consisted of analyses 
of commercial fertilizers and feeding stuffs. 


COMMERCIAL FERTILIZERS. 


At opening of the spring of ’81 letters were addressed by Col- 
onel Wm. H. Chambers to farmers in various parts of the State, 
requesting them to drawin person samples of all the Fertilizers 
sold in their vicinity and forward to him by express. In this way 
about 40 different brands were received. These samples were 
taken by him and numbered or labelled (every indication of 
name or manufacturer being removed), and handed over to 
Department of Chemistry. This work continued until stopped. 
by illness and death of Col. Chambers. Up to that time, how- 
ever, 3£-brands had been analyzed and reported upon. Had he 
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lived, an accurately printed report of these analyses would have: 
been given to the public. Since his death it has been almost 
impossible to accurately substitute the names for all the “num- 
bered” brands analyzed, and not wishing to work an injustice to 
any manufacturer by a misrepresentation of the contents of his 
wares, it has been deemed prudent to decline publication. Thus 
a large amount of Laboratory work has been rendered useless. 

It is proper here that I should express the obligations due to 
two of my senior scientific students, Messrs. Acre and Van Hoose, 
who rendered material aid in these analyses. 

Under the head of Commercial Fertilizers may be included 
two manurial substances, now well known and largely used, Cot- 
ton Seed Meal and Cotton Seed Hull Ashes. Analyses of these 
have been made at different times and from different oil works. 
They are worthy of a consideration here, since they are home 
produets and growing daily in popular favor. 

Two reasons may be given for the future importance of these 
substances to our farmers. 1st. They are produced in every part 
of the State, (there being oil mills in Mobile, Montgomery, Selma, 
Eufaula, Demopolis and Huntsville) and therefore easily acces- 
sible to all farmers. 2d. They furnish the valuable ingredients. 
of fertilizers at a price far below their marketable values in the 
Eastern cities. This rapid multiplication of oil mills will bring 
their products prominently before the public and induce many 
farmers to try them, who heretofore have either been ignorant of 
their existence, or ignored them as fertilizers. The many letters 
which I have received and answered, in regard to these products 
warrant the above assertions. Analyses of cotton seed meal fronr 
different mills have been made, and from mean of them all we 
can, without much error, state that it contains 


Nitrogen 7 per cent. ; Phosphoric Acid 3 per cent. ; Potash 2 per cent. 


This retails in Montgomery at $20 per ton. If we estimate ifs 
value of Nitrogen alone, by Georgia tariff, 18 cents per pound of 
Ammonia (equ:] to 22 cents per pound of Nitrogen) we have over 
$30 as the value of a ton. If we take in consideration its Phos- 
phoric Acid and Potash, its value is still further enhanced. Prof. . 
Johnson, in the report of the Connecticut Agricultural Experi- 
ment Station for 1880, puts the average cost of cotton seed meal 
in Connecticut at $27 50 per ton, and the estimated -value from 
analysis at $36 19, thus makiag the latter exceed the former by 
21 per cent. “The trade values used for reckoning the above 
valuations were 20 cents for Nitrogen, 9 cents for Phosphoric Acid. 
aud 44 cents for Potash.” In Nitrateshe reckons the Nitrogen at- 
26 cents per pound; but here he only assigns a value of 20 cents 
per pound. Our experiménts with Nitrogen in form of cotton 
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seed meal show results with but little or no difference from that 
in form of Nitrate of Soda, and this has been the universal testi- 
mony, so far as I have been’ informed, of all those farmers who 
have used the two. Hence it would seem reasonable to assign 
the same Commercial value to fhe Nitrogen in Nitrates and in 
Cotton Seed Meal. To the farmer the values are thought to be 
the same. But Prof. Johnson's figures are “trade values,” i. e. 
“money value per pound of the ingredients estimated from the 
market prices of the standard articles which furnish them to com- 
merce," and not agricultural values. Hence, after making the 
above valuation of cotton seed meal, he has to make a reduction 
of his trade values so far as this fertilizer is concerned. He there- 
fore places its Nitrogen at 16 cents per pound, Phosphoric Acid 6 
cents and Potash 34 cents, and then obtains as the value of a ton 
$28 30, which accords with the market value in New Haven. 
But we-are speaking of its agricultural value, and if it can be 
proven that a pound of Nitrogen in Cotton Seed Meal is equal in 
effects to a pound of Nitrogen in Nitrate of Soda, then surely to 
the farmer it has the same money value. The latter commands 
readily 25 cents cash in our eastern markets, and is largely 
bought to “ammoniate” the superphosphates which are sold in 
Georgia and Alabama. In selling these superphosphates to the 
planter on time, their cash valuation is first estimated by affixing 
the above price to the Nitrogen it contains and then a certain 
per cent.is added for time (a large one usually.) So that by the 
time the Nitrogen of Nitrates found in our fertilizers reach the 
consumer, the costs often exceeds 30 cents per pound. When 
cotton seed meal can be obtained by the farmer for $20 00 per 
ton, the Nitrogen (if we allow 9 cents for Phosphoric Acid and 
43 cents for Potash) is obtained at the astonishingly low figure of 
9 cents per pound. If we put Phosphoric Acid at 6 cents and 
Potash at 34, then Nitrogen is 102 cents nearly per pound. This 
is sufficient to show the farmer that a home product, which he 
has heretofore ignored, furnishes him with the cheapest Nitrogen, 
and perhaps in an as available form as any other. If then he 
wants to. make an ammoniated superphosphate equal to the 
best fertilizer on our market, let him try a high grade Acid Phos- 


phate and mix it with Cotton Seed Meal. 
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COTTON SEED HULL ASHES. 


The following letter in response to an inquiry relative to the 
above, will probably explain all that is desired under this head: 


ALABAMA AGRICULTURAL AND MECHANICAL CoLLEGE,] 
AUBURN, ALA., JANUARY 18TH, 1882. 


Mr. Geo. G. Duffee, Mobile, Ala. 


Dear Sir: Your letter relative to analysis of Cotton Seed 
Hull Ashes, and their comparative value with ashes of hard wood, 
received. Sometime since, asampie of ashes taken from furnace 


of the oil works in Montgomery, was analyzed with the following 
results: 


Sand and Soluble Silica.........19.38 per cent. 


Phosphoric Acid.................. 9.34 per cent. @ 9.50 pr. ct. 
Fota ece EE e ETE 15.56 a (015.68 “ 
Other substances not separated. 


In above, the Phosphoric Acid and Potash, (the only ingre- - 
dients which give a commercial value to the ash), were deter- 
mined twice. i 

Subsequently a sample was sent me from the oil works at Selma, 


by their President, Geo. O. Baker. A partial analysis of this 


gave of 


Phosphoric Acid.......................... 10.75 per cent. 
Tolas boae anO r O EaR 14.60 do 
Sand and ‘Soluble Silica...............-- 20.28 do 


In this latter analysis, of the 14.70 per cent. of potash obtained, 
10.70 per cent. was soluble in water. The remainder was soluble 
in strong acid. The phosphoric acid is always in the insoluble 
form in all ashes. These are results obtained of the ashes 
obtained from the furnaces, where cotton seed hulls are mainly 
used as fuel. Of course, these ashes/ (as large amount of silica 
present indicates) are not the pure ash of the hulls. Theoret- 
ieally, they contain a larger percentage of hoth of these valuable 
ingredients than are found here. These ashes showed that they 
were mixed with sand, charcoal, wood ashes, eto. 

From these analyses we may assume without much error, that 


the ashes from cotton seed hulls, as obtained from the furnace, 
contain of 


Phosphoric Acid..... ... ....... esee, 10 per cent. 
OUI esi E dissentiet D roues edad Des CURE 15 per cent. 
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Of the potash present, 10 per cent. may also be assumed as 
being readily soluble in water and therefore available to plants. 
We have no way in Alabama to determine the commercial value 
of a fertilizer, as we have no laws to regulate the price, quality 
or sale of commercial fertilizers, and therefore, have to go out of 

- the State to find a tariff by which to estimate the value of a ton 
of ashes-of cotton seed hulls. The Commissioner of Agriculture 
of Georgia, assigns no value to insoluble phosphoric acid, saying 
in his report: .-Insoluble phosphoric acid is not available as a 
plant food, especially if derived from phosphate rock, but if 
derived from animal bone is valuable if immediate results are 
not desired,” Georgia, therefore, does not help-us as to the phos- 
phorie acid in our ashes. A valueof6 cents per pound is assigned 
to potash soluble in water. Prof. Johnson, in his report of Con- 
necticut Experimental Station, values insoluble phosphoric from 
dy cents per pound in fine ground phosphate to 6 cents per pound 
infine boneand fish guano. Other chemists have given as average 
value of insoluble phosphoric acid 4-5 cents. If we take 5 cents 
per pound as the probable value of our insoluble phosphorie acid 
and 6 cents per pound for soluble potash, we have in a ton 


200 pounds Phosphoric Acid, 5 cents...........$10 00 
200 pounds Soluble Potash, 6 cents............. 19 00 


Commercial value of ton....................-. P22 00 


No value is here given to insoluble potash. If we give to, 


phosphoric acid a value of 4 cents per pound, we will reduce the 
price perton to $20. You will see, therefore, that the price 
charged per ton, $20, by the mills in your city, isnot far from the 
commercial value adopted by some of our States. Common hard 

~~ wood ashes contain of potash from 6-10 per cent., phosphoric acid 
1.50 to4 per cent. The average of household ashes where hard 
wood is burnt; is probably not far from 84 per cent. potash and 5 
per cent. phosphoric acid. A bushel will weigh 48 pounds. The 
value of potash and phosphoric acid remaining as above, a bushel 
would contain : 


4.08 pounds Potash at 6 cehts............. — 24:48 
^ .96 pounds Phosphorie Acid at 5 cents......... 4:80 
29.28 cts. 


and would be worth 30 cents per bushel. 

Of course valuation of such fertilizers as these are much less 
exact than commercial fertilizers since they contain more or less 
of lime, magnesia and sulphuric acid, which are variable in value, 
according to locality and state of market. If these ashes are well 


D 


93 


mixed in a compost with vegetable matter before being used, they 
would probably be more efficacious and speedy in their results. 
Besides, the vegetable mould which they would assist in forming, 
would also be of great benefit in a garden. , 
Yours, truly, — 2 
WM. C. STUBBS, 
Professor of Chemistry. 


FEEDING STUFFS. 


In analyses of Feeding Stuffs certain proximate principles are 
determined, viz: Albuminoids, Carbohydrates, Fat, Cellulose and 
Ash. These not only differ in composition but exert different 
physiological action. Albuminoids, which are usually ranked as 
highestin importance, are represented in the egg by albumen,in 
milk by the casein or curd, and in meats by fibrine. They are 
' useful in animal economy for making muscles, tissues, tendons, 
nerves, &c., and in the absence of other ingredients may serve as 
fuel and fat. True Carbohydrates consist of starch, sugar, gum, 
&c., and their chief function seems to be to furnish heat to the 
animal system. Fats may produce fat or be consumed as carbo- 
hydrates for fuel. Cellulose is for most part indigestible, and 
therefore takes no part in animal nutrition. When a part of it is 
digestible its action is similar to carbohydrates. The following, 
taken from Prof. S. W. Johnson’s Report, will assist in giving a 
clear idea of the functions of these ingredients: 

“The Carbohydrates-cannot restore the worn out muscles or 
membranes of the animal any more than coalcan be made to 
renew the used up packing, bolts, valves, flues and gearing of a 
steam engine. The Albuminoids are to the ox or the man what 
brass and iron are to the machine, the materials of construction 
and repair. 

The Carbohydrates are furthermore to the animal very much 
what coaland fuel are to the steam engine. "Their consumption 
generates the power which runs the engine. Their burning 
(oxidation) in the blood of the animals produces the results of 
life just as the combustion of coalin the fireplace of the steam 
engine produces the motion and power of that machine. 

There is, however, this difference between the engine and the 
animal. The former may be stopped for repairs, the latter may 
run at a lower rate, but if it be stopped it cannot resume work. 
Hence the repairs of the animal must go on simultaneously with 
its wastes, "Therefore, the material of which it is built must 
admit of constant replacement, and the dust and shreds of its 
wear and tear must admit of escape without impeding action. 
The animal body is as if an engine were fed with coal and water 
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not only, but with iron, brass and all the other materials for its 
repair, and also is as if the engine consumed its own worn-out 
parts, voiding them as ashes or as gas and smoke. The albumin- 
oids, or blood and tissue formers, are thus consumed in the animal 
as well as the carbohydrates or fuel proper. The faci that the 
albuminoids admit of consumption implies that when the carbo- 
hydrates, or proper fuel are insufficient, they, the albuminoids, 
may themselves serve as fuel. Such is the case, in fact. But, 
nevertheless, the two classes of substances have distinct offices in 
animal nutrition, and experience has demonstrated that for each 
special case oł animal nutrition a special ratio of digestible albu- 
minoids to digestible carbohydrates is the best and most economi- 
cal, and within certain limits is necessary. This proposition we 
designate as the nutritive ratio, and these explanations make its 
significance evident.” 

But-not allof the nutrients present in fodder are digestible. 
Actual feeding experiments upon different animals are necessary 
to determine the percentages of albuminoids, carbohydrates, fat, 
&c., in a food which is digestible. This has been the work of 
some experimental stations in Germany for several years, and 
nearly ali that is known in regard to animal nutrition is the result 
of experiments there conducted. A recent work, entitled “A 
Manual of Cattle Feeding,” by Dr. Armsby, furnishes a compila- 
tion of the results of these experiments, together with much 
valuable information in regard to composition and use of the 
various feeding stufis. In this book we find that from German 
experiments the following values have been given: 


1 pound of digestible albuminoid................ 44 cents. 
1 € e Tub ossa eMe LIT AT ER QNA 4$ € 
a oes t carbohydrates............. 9-10 “ 


Ihe following proximate analyses have been made: Cotton 
seed, cane leaves and chicken corn, or “ durra:.” 


COTTON SEED. 


This substance has long been used as a winter food for cattle 
and sheep in the South, often alone, sometimes with coarse hay 
or fodder. The ration used depended upon the will of the feeder 
—sometimes a peck or more being given ata feed. It has long 
been known that the cotton seed was rich in oil and albuminoids, 
but what proportion the latter bore to the carbohydrates, was to 
me an inviüng question, which was not answered satisfactorily 
by any authority at my command. Deeming this question worthy 
of solution, and with a view of thrrowing some practical light 
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upon the proper feeding to'our stock, I gave them an analysis 
with the following result: 


AT DUNO ASS eenas a 17.20 per cent. 
Carbohydrate cades ve ues vid vere r rra Een tees? . 15.00 «* « 
Cel TuloBO csse reos ep2S t0 —— Benson oS XE. VM 
moe 24.86 % 6 
EBD deseas ——MÁ— SEE ENTE 9.20 «* € 
100.00 


No experiments have been made that we can find for determ- 
ining the digestibility of the different ingredients in cotton seed. 
The results of experiments with cotton seed cake gave 74 per 
cent. of albuminoids, 91 per cent. of fat, and 44. per cent. of 
carbohydrates as digestible. Nearly all the albuminoids of the 
seed is contained in the kernel, and the latter, after the oil is 
expressed, constitutes the cake: and since digestibility of cotton 
seed cake is constant, regardless of coarse fodder used, we may, 
without serious error, assume that 74 per cent. of albuminoids of 
cotton seed are digestible. Since seed contains so much fat, by 
far more than enough to meet the ordinary requirements, as 
established by Wolffe, we could not with certainty apply the 
coefficient found for the meal above. The same may be said 
about the carbohydrates—therefore we are unable to determine 
accurately its nutritive ratio. The hull of the.seed is pronounced 
by Dr. Voelcker, of England, as “possessing no feeding value, 
but contains an astringent principle useful to cattle on rough ` 
pasture or succulent food, which prevents scouring.” The same 
authority says it should never be given to calves. Regarding the 
hull as entirely indigestible, and assuming the digestive coef- 
cient as equal to those of cotton .seed meal, we would have as 
nutritive ratio 12.72: 63.45, or 15. (Here fat is counted as 27 
pounds carbohydrates, and the digestible cellulose in the kernel 
is omitted.) The nutritive ratio for a milch cow is 1:5.4. But 
we know that cotton seed alone are not recommended for milch . 
cows. Indeed, we have made the mistake of estimating 91 per 
cent. of oil as digestible, when it is an established fact that foods 
“containing much fat are difficult of digestion by herbivorous 
animals, and an undue amount of them is liable to produce inju- 
rious effects.” This coincides with the experience of many farm- 
ers who have witnessed the injurious effects of an overfeed of 
cotton seed to their milch cows. Hence the digestive coefficient 
of fat in cotton seed, and therefore the nutritive ratio is still 
uncertain and remains to be determined by direct experiment. 
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The same difficulty is encountered if we try to combine cotton 
seed with other feed to form a perfect ration. A cow weighing 
1000 pounds is said to require daily of digestible nutrients—24 
lbs. albuminoids, 12.5 lbs. carbohydrates, and .4 lb of fat. Here, 
aif we regard 91 per cent. of fat of seed as digestible, 14 lbs. of 
«cotton seed will nearly furnish this. Hence, in combining it with 
coarse fodder to obtain the necessary albuminoids, we carry the 
fat to such an excess as perhaps to produce injurious effects. To 
properly .combine it, we should use some other food with our 
coarse fodder to inerease the albuminoids, and just enough of 
cotton seed to furnish the desired fat. In this way the latter is 
reduced to such: homoepathie doses as to impress many of our 
farmers with the insignificance of these rations. If the hulls are 
entirely useless and the surplus of oil prevents the use of so large 
a ration as the albuminoids require, then it is plain that the best 
disposition to make of our seed is to ship them to the nearest 
mills and have their hulls and oil removed and feed the residue as 


COTTON SEED MEAL. 


"whose composition is, according to Professor Johnson, 


Water ..ccssscocecececessccssaseeccecsecsecctenss cossesccaucecs 8.87 
Ash wo, cecceccccccccccccccccecccces svecccuscesccsscesceceses tes 6.99 
ALDUMINOIS........ccccceecccceccccsceeccccesaveccsceetecseses 45.00 
Cellulose. ..... ............ eesesosesessssssetoososesesoe ese coe 4.65 
Carbolydrates........cccccscsaccesecccecccccscceseseceeceeess 22.89 
Fat ....cccccccacccccecscscccccecscecccccscuecccesssse eves eren 11.60 


And the digestible nutrients in air-dry substance, according to 
the same authority. calculated upon the German coefficients of 
digestibility given above, are 


ATbuminoids.........ccc cece sesso esse eeereneenees 33.30 per cent. 
Carbohydrates ........ ese toco versses TP 11.60 « « 
Nutritive rations .....s.essseesecsoesscsosesoeon 1:11 


Estimated value, by tables given above, for one hundred pounds 
is $2.00. 
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The same authority says: “The feeding experiments from 
which the digestibility of cotton seed meal was deduced, were 
made with a very impure and inferior Egyptian meal, and it is 
probable that the digestibility of the pure meal is greater. If 
that be the fact, then the above estimated value is relatively too 
low. Either as a fertilizer'or as cattle food, cotton seed meal is 
one of the cheapest articles in the market and deserves to be used 
to a much greater extent than it now is. By employing it fresh 
in the feeding trough, its fat and carbohydrates are utilized to the 


best advantage. Thence a large share of its nitrogen, its phos- 
phates and potash pass into and enrich the manure.” 


The use of cotton seed meal as à food is very limited in the 
South, notwithstanding its market value is not but one-half of its 
nutritive value, as determined above. This arises, doubtless, from 
the lack of system in feeding cattle, and when experiments have 
been made with it, this meal has often been used as the main food 
and not as an adjunct to other and coarser foods. Large quanti- 
fies, like cotton seed, are injurious, and hence, unless properly 
experimented with, this meal is apt to give great dissatisfaction 
to the farmer. Dr. Voelcker says, “it should be used judiciously 
mixed with other meals.” <A practical dairyman of large experi- 
ence in its use, gives as a daily ration far a milch cow four quarts 
of cotton seed meal and four quarts of corn meal with coarse hay. 

The chief markets for the large quantity of cotton seed meal 
now made in the South are Great Britain and the North. The 
former country is said to import annually over $8,000,000 worth. 
The London Agricultural Gazette styles it “the most valuable 
feeding stuff imported,” and by its free use English graziers can 
successfully compete with the American. 

The North is consuming large and increasing quantities of it 
yearly, and the large amount of literature in regard to its value 
and use, in the agricultural and other journals, attest the high 
estimation in which it is held. One of the most influential of 
the New York dailies, after noticing the Injurious effects of ex- 
porting cotton seed meal, and the still more ruinous habit of allow- 
ing so much cotton seed to go to waste, closes with the following: 
“The waste of rural wealth in this one article represents a sum 
that would astonish the best informed farmers of the country. It 
is a waste—one of a numerous class—that has millions in it.” 

I am often asked the best method of utilizing cotton seed. 
When not convenient to oil mills, I have invariably recommended 
to compost according to formula on page. 

If you are convenient to an oil mill, your seed should be crushed, 
oil expressed, hulls returned to compost heap, and the cake or 
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meal fed to farm animals and the manure from the latter care- 
fully preserved. Careful analyses by Voelcker and experiments 
by Lawes have demonstrated that the manure from one ton of 
cotton seed meal is,worth more asa fertilizer than the meal itself. 
In its passage through the animal, it fully subserves all the pur- 
poses of nutrition, without recovering any of fertilizing ingred- 
ients. The latter are left in the manure in a condition better 
adapted for plant food than they were in the meal. Should our 
legislature enact a wise stock law, this would have a strong ten- 
dency to improve all our stock, and with improved stock would 
come improved methods of feeding and caring for them. Then 
cotton seed meal would find its true place in our agricultural 
economy and the South its true position in National Agriculture, 
for then we would. grow fine cattle, sheep, hogs and horses upon 
our own products, instead of furnishing the latter to the North 
and England as we are doing, for same purposes. 

Again a “ Plantation Oil Mill? has been recently offered to the 
public at a comparatively low price, capable of using three tons 
of seed per day. This mill is manufactured by McGowan Pump 
Co. of Cincinnati, Ohio and consists of four parts—the huller, 
crusher, steamer, and press, an eight horse engine is required to 
work it. A committee appointed by National Cotton Planters 
Association atits late meetingin Little Rock, Arkansas, reported 
favorably upon it. With the use of one of these mills in every 
neighborhood, there is no reason why the income derived from 
cotton seed may not be largely enhanced. The oil in the seed is 
positively objectionable to the latter, either for feeding or fertil- 
izing purpose. When removed, the oil constitutes an important 
article of our national commerce, greatly increasing our wealth,, 
when used as fertilizer or feed, this immense wealth is lost. We 
believe these plantation oil mills will revolutionize our present 
habits in regard to loses of cotton seed. When they are estab- 
lished in every com’runity and every bushel of seed, save whatis 
left for planting is properly utilized what an immense wealth will 
be added to our country. Examine alone for Alabama. The. 
State of Alabama, it is thought will grow the present year 700,000 
bales of cotton of five hundred lbs. each upon 2,325,000 acres. This 
would afford 340,000 tons of seed. Reserving fifty lbs. of seed 
per acre 58,125 tons for planting purposes, we will have 291,875 
tons for the oil works. What are the products from manipulat- 
ing these with oil mills? If linters are. used, each ton of seed 
will give 22 lbs. of short staple cotton, excellent for batting &c., 
worth about 8 cents per lb. Every ton of seed will give 1,000 
- Ibs. of hulls, 700 lbs. of cake and 26 galons of oil. The hulls are 
worth $2.00 per ton, if burnt into ashes each ton of hulls gives 
140 Ibs. of ashes, and latter are worth $20 per ton. The cake in 
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meal is worth $20 per ton and the oil 44 cents. Putting these 
figures together we have 


291,875 tons of cotton seed yielding: . 
6,421,250 lbs. short staple cotton @ 8 cts.$ 513,700. 


145,987 tons hulls @ $2........ bassa eue 291,875. 
102,152 tonsmeal @ $20..................... 2,043.040. 
10,507,500 gallons of oil @ 44 cts......... 4,623,300. 
Tobal: oectustectosn etes anie T 001.015. 

Deduct present value of 
291,875 tons cotton seed (9 $10......... 2,918,875. 
besvilib. Lever e euE e ke HAT ves $ 4,553,165. 


as increased value by manipulation in oil mills. 

In nearly every oil mill the lint obtained from seed pays the 
running expenses—deduct this and we have a gain $4,039,455, 
which is only to be audited by interest on investment and wear 
and tear of machinery. The value of crude oil exceeds the cost 
of seed from which it was extracted by $1,704,425. There are 
now in the South about 75 oil mills in full blast, which consume 
only about 1-15 of seed raised. Estimating the crop of last year 
at 6,000,000 bales, we would have 3,000,000 tons of seed—deduct- 
ing 1-15 as worked up by mills, there was left 2,800,000 tons of 
seed used as a manure or wasted, representing 100,800,000 gallons 


of oil at 44 cents—$44,352,000 and 61,600,000 pounds short staple 


=- cotton at 8 cents—$4,928,000. 


We can safely estimate that if the entire seed were utilized 


last year, there would have been added to the wealth of the 
country atleast $50,000,000. 


In fact we believe the time is near at hand when even a por- 
tion of the oil (perhaps one-half ) will be given besides hulls and 
meal. If the “ Plantation Oil Mills ” are a success and they will 
consume threé tons of seed per day—there will be made daily: 


One hundred and eight gallons of oil at 44 per cent...$47.52 
One-half for toll......................eeee-s —— eee 29.16 


Leavin esseer ini veas ens ed ehuuthnnewiseeeesesss $23.76 


As profits for one day (provided a linter is used) multiply this 
by 800 as the average number of working days and we will have 
$7,198 per annum as a profit. In manipulation of cotton seed the 
oil and lint represent clear gains. 


If the above can be attained by establishing an oil millin every 
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neighborhood, who will then say that Mr. Atkinson’s assertion 
at the opening of the Atlanta Exposition, “that the time would 
soon come when the South would grow cotton for its seed," was 
an idle extravagant remark. 

We have discussed elsewhere the uses of cotton seed meal and 
hull ashes. The oil has an extensive use in the arts. Refined 
it is an excellent substitute for lard. Highly refined it is used 
largely as a salad oil. In crude state it is used as an adulterant 
of lubricating and linseed oils. Residuum of refined oil is employed 
in making soap. The oil ean be bleached in sunlight and made 
perfectly white and clear. Refined it is also used as a burning 
fluid—either alone or mixed with various preparations of refined 
‘petroleum oils. When highly refined it is said to exceedingly 
susceptible to extracts and flavoring essences, and hence an 
extensive use in the future may be predicted for colognes and 
perfumes. The French inaugurated the custom of packing sar- 
dines in it which is now adopted by other countries. The follow- 
ing from the pen of am accomplished housekeeper, in Rural New 
Yorker, will show to what uses it is adapted in household 
economy. 


COTTON SEED OIL. 


MRS. WM. S. THOMAS. 


It is only a few years since both master and servant indignantly 
denied that cotton seed in any shape was ever used as human 
food; now the refined oil is as generally used in the cuisine of 
the rich as in the simple diet of the poor. A year’s experience 
in using it as a substitute for various other fats has given con- 
vincing proof that it may take the place of any of them. For 
frying purposes it is superior, as it does not scorch as quickly as 
anything else and gives a richer flavor to some things, like Indian 
meal pancakes, It is exellent for frying fish and doughnuts; the 
latter do not fat-soak as readily as in lard and the oil left over is 
even better to use again. I use it altogether to shorten “egg 
. bread," as our Northern Johnny cake is called at the South, and 
have put it in cream-of-tartar biscuit and plain cake, but I do not 
like it as well as butter or lard, or when mixed with either. It 
has a slight flavor of its own that a delicate palate would deteot, 
but which nine people out of ten would not be aware of, and itis 
not half as disagreeable as the taste of most of our lard, or poor 
butter. Itis an unusual, rather than a disagreeable flavor, and 
it becomes pleasant by use. The men who work in the mill dip 
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their bread in the oil instead of using butter. For salads it is 
infinitely superior to any olive oil I have ever tested. The follow- 
ing recipe is popular with us: Heat a jill of vinegar and stir 
into it three tablespoonfuls of mustard rubbed smooth with a lit- 
tle water or vinegar, take from the fire and add a teaspoonful of 
sugar, one tablespoonful of oil, one salt spoonful of salt and the 
beaten yelk of an egg. This dressing will bear being enriched 
with from four to six tablespoonfuls of oil making it much nicer 
—a good beating distributes the oil perfectly. If we propose to 
eat it, the fewer our researches in the matter of lard, the more 
our composure as consumers, and the same may be said of other 
greases which enter into our cooking, but nothing can be purer or 
cleaner than cotton-seed oil as it is manufactured. I have never 
had any become old or rancid, and those who object to animal 
fats from principle or prejudice can make it an ample substitute 
for all of them. A very fine quality of soap is made from this 
oil, which resembles the best castile. Our can is like a juggler’s 
bottle from which we pour forth liquid for a great variety of 
uses; from it we fill lamps, a little goes into the starch to keep 
the irons from sticking; it greases leather, and takes the place of 
sweet oil in liniments. From its drying qualities when thinly 
covering exposed surfaces, no doubt it will yet be prepared to use 
in paints. 

In fact, the manufacture of cotton-seed oil seems to be a uni- 
versal blessing, utilizing what had before been wasted and fur- 
nishing a substitute for lard to produce which swine are forced 
into a state of unnatural fatness that is destroying their constitu- 
tions and making them a prey of diseases which unfit them for 
but does not prevent their becoming human food. 


CANE LEAVES. 


In November last, on a neighboring creek, some of the leaves 
of the cane (“arundinaria”) which grew on the banks, were 
subject to analysis with the following results: 


Wee ett to echt sete LI D EIE vee E End 28.48 
JUS Dic reda si dbastédess ad esbis E Du aioe cede pe c ETE 6.08 
Carbohydr2leSudeetssesidaauesu ss Eetan eve cepi e e guod sues 24.12 
AOIDUTOIBOIQBa vo cede dude r tane EOE eate —Ó— 11.87 
Celulose oi ote osteo en I 95.48 
Babies Patevctesub AA dina E ETE 4.37 

100.00 


The only experiment ‘made’ upon the digestibility of leaves, so 
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far as I am informed, is one on “ poplar leaves,” at Germany. 
The digestive coefficients of the nutritive ingredients of “poplar 
leaves” were very low. Since our plant is unlike the poplar, 
both in its botanical relations-and habits of growth, we cannot 
compare the two. The above contains rather more albuminoids 
and fat and less carbohydrates than “poor hay,” and in feeding 
value is but little superior to the latter substance. It will winter 
stock, and therefore a canebrake is a most valuable addition to 


every farm; but its composition does not indicate a very high 
. fattening power. 


CHICKEN CORN. | = 


In September last a package of this seed was sent to the 
College for analysis—with the remarks that it was a volunteer 
growth over much of what is known as the prairies of Alabama; 
that its yield was. enormous, and if found valuable, large quanti- 
ties could be annually reaped. This is an old acquaintance, which 
under different names has made its appearance almost regularly 
every twenty or thirty years. Mr. A. T. Sorsby, of Greene 
county, Alabama, has the following to say of it in the United 
States Patent Office Report for 1854, page 160: “I first saw this 
plant growing in Georgia in 1888. The year following I intro- 
duced its culture into this county, where it has been somewhat 
extensively cultivated since.” 

The following letter was sent in reply after analysis—which 
contains all the information which I could give: 


ALABAMA AGRICULTURAL AND MECHANICAL COLLEGE, 
AUBURN, ALA., November 18, 1881. 


Mr. George N. Gilmore, 
Morgansville, Lowndes County, Alabama : 


My Dear Sm: In September last Dr. Tichenor, our president, 
handed mea package of seed and your letter, with request to 
analyze and determine its food value. The pressure of .duties 
prevented earlier attention. The package of “chicken corn” 
sent was subjected to analysis, with the following results: 


Noa e LET ED DEED d teu 19.697 
Fat (either extra)............ e eee eeee ee ee eee eene 3. 13 
Carbohydrates (starch, &o.)......................-. 66. 50 
A:NIbütnthoiIdsesieeanetes desove x brasu ideam ke char pias 7. 37 
Cellulose Adware ebraica ia eau va omnwe tienes 6. 76 


Ash "TTE &8sbeorscesosecoteseoocttseoseoveecereoee oen 3. 55—100.0 
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Before discussing this plant, as to its feeding value, it would 
be advisable to say something explanatory of the plant itself. 
Botanically speaking, it is “sorghum vulgare,” originating prob- 
ably in Africa, but cultivated so long in eastern countries that its 
positive origin is obscure. ‘Sorghum vulgare” is a very variable 
species, more so than Indian corn. We know it in three well 
defined varieties—‘ broom corn,” “sorghum” proper, and its 
associates, *Imphees," and the sample in question, “chicken 
corn.” It is difficilt to conceive that these are all forms of one 
and the same plant—but prominent botanists, after many at- 
fempts to separate them into distinct species, have concluded 
that there are no good distinctions by which to accomplish this, 
and hence have made them varieties of the same species of “ sor- 
ghum vulgare.” 

These are unlike in many respects, but not more so than kale, 
eauliflower and kohl-rabi, which are now generally accepted as 
different forms of the same plant. Leaving “sorghum” and 
ét broom corn” out of the question, our “chicken corn” is known 
under a variety of names, viz: “ Indian Millet,,’ * Great Millet," 
s Guinea Corn,” “ Negro Guinea Corn,” -* Chocolate Corn,” “ Dur- 
ra," “ Doora,” “Doura,” * Doro,” *Daua." Since the plant is 
attracting considerable attention in the prairies, we would suggest 
the adoption of its now popular name of “Durra.” As to its 
feeding value, we can find as many different and conflicting ac- 
counts from farmers who have used it, as it has names. An 
examination of analysis will show you that many of their con- 
elusions were ill considered. The seeds of this plant are undoubt- 
edly valuable as fodder, when supplemented by some highly 
nitrogenous subsistance, as cow-peas, cotton seed meal, &e. By 
examinations of the proportion of albuminoids to carbohydrates 
{including fat) we find them as 1:10, whereas, in oats they are 
as 1:5, and in corn 1—to less than 8. Rice is the only food pro- 
duct used by man with so low a nitrogen ratio. To use it then 
judiciously and economically it should be ground and mixed with 
peas or cotton seed meal. Let us examine the rational ration for 
mileh cows and work horses or mules. From German experi- 
ments we are told that a cow weighing 1,000 pounds, live weight, 
will require for every twenty-four hours twenty-four pounds dry 
organic substance, 2.5 pounds albuminoids, 12.5 pounds carbohy- 
drates, and .40 pounds of fat, and the nutritive ratio-of albumin- 
oids to carbohydrates should be 1-5.4. Let usesee if we can not, 
upon our farms use this chicken corn, in composition with other 
farm products, to make a full ration for milch cows. If we select. 
common hay, made either from crab grass (Panicum Sanguinalis), 
swamp grass (Paspulum Leave) or barn yard grass (Panicum Orus 
Galli), the three varieties of grass which furnish us with most of 
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our hay, we shall find by analysis that this hay will contain about- 
T per cent. albuminoids, 40 per cent. carbohydrates, 2 per cent. 
fat, and 80 per cent. organic matter. Of these ingredients, it 
would be about right, we think, to claim 56 per cent of albumin- 
oids, 68 per cent. carbohydrates, and 48 per cent. fat as digestible.. 
Our cow-pea contains 22 per cent. albuminoids, 50 per cent. carbo- 
hydrates, 1.8 per cent. fat, and 80 per cent. organic matter. If 
the cow-peas and the “chicken corn? be ground, we can assume. 
without much error that the entire amounts of all ingredients are 
digestible. Now, let us compound these substances, taking eight 
pounds chicken corn, five pounds cow-peas, and eighteen pounds 
common hay, as a daily ration, and we find: 


y Org. mat. Alb. Carb. Fat. 
8 pounds chicken corn......... 6.72 59 5.32 25. 


5 pounds COW-PEAS ............. 4.00 1.10 2.50 07 
18 pounds common hay......... 1440  .80 453 17 
Total ration... 2512 249 1235 49 
Total required............. 24. 19.5 12.5 A 


These three products are thus mixed so as to produce the proper 
feeding values. 
| 


A horse, moderately worked, will require every twenty-four 
hours, for every 1,000 in weight, 22.5 pounds organic substances, 
1.8 pounds albuminoids, 11.2 pounds carbohydrates, .6 pounds fat; 
and in same way a proper ration may be compounded of these 
- three, hay, peas and Durra. 


The above analysis agrees very closely with those made by 
Professor Storer of broom-corn seed, (Bulletin of Bussy Inst., 
vol, 2, p. 99,) and with those made by Von Bibra, Sheir and John- 
son, Pierre, Cossa and Voelcker, of the different varieties of 
“Sorghum Vulgare.” 

It is said that this Dourra bears a larger amount of seed per 
acre than any other cereal known. If this be so (and your ex- 
perience may probably affirm it,it may be at no distant day a 
question of great commercial importance whether starch, glucose, 
and the various alcoholic drinks ean not be more profitably made 
from Dourra seed, especially in the South, than from the more 
costly maize, which is now so largely consumed for these pur- 
poses. l 


In conclusion, I would say that these seed more nearly approach: 
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hay than oats or corn; and while not nearly so complete a food 
as either corn or oats, are yet of a decided value, and when sup- 
plemented with any niarogenous food, will make a good, palatable 
and cheap ration. 
Yours truly, l 
WM. C. STUBBS. 


APPENDIX. 


- 


The following notes are kindly furnished by Dr. P. H. Mtr, Jr., Profegsor of Natural History and Geology in this College, who]. 


has kept an accurate Weather Report since February Ist, 1882, partly for the benefit of the College and partly for the Weather 
Bureau at Washington, D. C. A careful inspection of these notes, together with the results of the experiments already 
reported, may be of interest to our readers. These notes extend from February Ist, 1881, to March Ist, 1882. 


R p $ Fi - 
p ° 439 2 E E E: > bu 
el Sigi«sl « 278/28 | 6 |E | ga | se 
m d ay e S = 5 = 5 5 8 ac | am 
v o Q 
fi = 4 &ls|5S«x N © Z A |^" |e 
Highest Barometer during month...... 30.50| 80.20; 30.27| 30.30| 30.14| 30.26, 30.20; 30.22| 30.41] 30.51| 30.52] 30.48| 30.46 
Lowest Barometer during month....... 29 .75| 29.62} 29.80| 29.82) 29.74] 29.83. 29.64] 29.73] 29.92) 29.90] 29.86} 29,84) 29.61 
Mean Barometer during month........ 30.19} 29.95) 30.03) 30.03] 29.99) 30.03] 30.02] 30.11] 30.18! 30.21} 30.19] 30.04) 30.19 
Highest Temperature during month ...| 71 73 86 93 97 1100 94° | 93 87 77 72 78 75 
Lowest Temperature during month.. 23 21 27 56 64. 66 67 57 44 19 28 19 28 
Mean Temperature during month...... 49 50 62 73 79 81 78 76 69 04 50 52 53 
Prevailing winds ............... e000: WwW w |W SW| S SE |WSWN| W N| E W |SE E|SENW, E NE|SEEW| sw | SE 
i i SE NE SE NW|SW SE| E SE |SW SE 
Winds followed by rain. ........... SW E|SSWE|SW SE| , |SW W|SSE WIE S w| SE : a m g [ESSW 
Winds foll’d by clear or fair weather. | w iw NW! w w |WN|NW|NNW!|NEW NW E" Si. NW (NW W|NW w 
No. of days on which cloudiness aver- 8 11 8 0 3 3 6 7 9 9 13 16 12 
8 or more on a scale of 10......... i 
Total Rainfall during month........... 4.11 | 7.57 | 4.87 | 6.725) 4.255) 2.505) 6.025) 4.11 | 4.91 | 5.12 | 6,295] 4,.465/11.305 
No. of days on which 0.01 or cd 4 10 6 4 i0 7 9 B g 12 14 11 11 
inches of rain fell................. 


Auburn, Ala., is situated 826 feet above tide water, in Latitude 32 deg. 40 min. and Longitude 85 deg, 30 min. F 
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Unusually strong winds occurred on the following days: March 
17, April 6, May 9, June 7 and 17, August 14 and 20, December 
14 and 29, January. 

The number of perfectly clear days during the year was 29; 
fair days 126; cloudy days 210. 

In January, 1882, the 22d was the only clear day, thus render- 
ing this month the banner month of the year for cloudiness. 

The first and only hail of the year fell on the 28th of February, 
1882. 

Frost occurred on the following days: March 4, 10, 22, 23, 30; 
October 26, slight ; November 3, 8, 25, 26; December 24. 

The last killing frost in spring was on the 30th of March. 

The first killing frost in fall was on the 25th of November. 

The plum trees began blooming on the 19th of February, 1881, 
and on the 21st of February, 1882. 

The eclipse ofthe moon at 1 a. m. on the 11th of June. 

On the 28th of June a comet made its appearance in the 
northern heavens. 

The above table furnishes some food for thought. An inspec- 
tion will yield the following results: 

The coldest month of the year was February, 1881. The 
hottest month was July. The month of widest range of tempera- 
ture was April—the difference between the maximum and mini- 
mum temperature being 59 degrees. The average temperature of 
the year was 65.6. 

The thunder storms of the year dated as follows: February 
11, 27; March 11, 16, 17, 18, 29; April 7, 12, 19, 26; May 3, 9, 
10, 14, 24, 31, mostly without rain , June 7, 17, 18, 19, 25, 27, 30; 
July 25; August 14, 20, 21; September 10, 18, 26, 28; October 
1, 380; December 13; February, 1882, 8 and 28. 

The total rainfall for the year, beginning with February 8,1881, 
and ending with February 8, 1882, was 61.02 inches. 

The greatest rainfall on any one day of the year was 3.78 on 
the 14th of September. 

The greatest monthly precipitation was 7.57. inches in March. 

The dryest month of the year was May, in which month there 
fell but 0.725 inches of rain. 

The prevailing wind during the year was from the west. 


